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FILTERS 


UTC manufactures a wide variety of 
band pass filters for multi-channel 
telemetering, Illustrated are a group 
of filters supplied for 400 cycle to 
40 KC service. Miniaturized units 
have been made for many applica- 
tions. For example a group of 4 cubic 
inch units which provide 50 channels 
between 4 KC and 100 KC. 


ior 
(3834) 1\%4 
(2000, 1) 11% x 


CARRIER 

FILTERS 

A wide variety of carrier filters are 
available for specific applications 
This type of tone channel filter can 
be supplied in a varied range of band 
widths and attenuations. The curves 


shown are typical units 


DISCRIMINATORS 


These high Q discriminators provide 
exceptional amplification and linear- 
ity. Typical characteristics available 
are illustrated by the low and higher 
frequency curves shown, 


For full data on stock UTC transformers 
reactors, filters, and high Q coils, write 
for Catalog A 


] 


TPED THES 


YEAR 


FILTERS 


FOR EVERY APPLICATION 


* REQUENC Y 


Dimensions 


(4682A) 11/2 


AIRCRAFT 
FILTERS 


UTC has produced the bulk of filter 
used in aircraft equipment for ove 
a decade. The curve at the left i 
that of a miniaturized (1020 cycle 
range filter providing high atten 
tion between voice and range fre 
quencies. 


Curves at the right are that of ou 
miniaturized 90 and 150 cycle filter 
for glide path systems. 


Dimensions 
(6173) 1-1/16 % 1% «3 
(G174A) 1 x 144 4 2% 
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> COMMUNICATIONS .. . For 
many years every feature article 
manuscript has been numbered as 
soon as it is received at the New 
York office. The 5,000 mark was 
passed recently ana this reminded 
us that there are two kinds of 
thought processes, or identification 
methods, used by people handling 
feature articles here. 

The technical editors find it 
easier to refer to articles by subject, 
“that one on pulse counting 
the servo story” and so on 

The nontechnical people, our se 
retaries, editorial assistants and 
others in the layout, illustration 
and production departments, use 
only the number of the article 
Sometimes an editor is astonished 
to find out that the nontechnical 
people handle the numbers with 
facility equal to that of handling 
peoples’ names 

Occasionally some scrambling 
occurs, though, when we get a letter 
from someone in the industry that 
ays 

“Enclosed are some graphs you 
might like to add to the article by 
one of our engineers. “No number, 
no subject, no title, no author’s 
name, 


> BILINGUAL... Some language 
difficulties in recent months have 
reminded us of relatively simple 
differences in our own language 
that are too often taken fo) 
granted, 

A few weeks ago we had the 
opportunity of briefing in New 
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Sideris, John Mason 
Hal Hood 


Jani 


Bill O’Brien, 


George 
jinning in foreground 


Rolly Charest, Howard 


York Morrie Helitzer, a member 
of the McGraw-Hill World News 
Service, just before take-off for his 
London. Having had 


background, 


new post in 


some electronics he 
talked our language in what we like 
to call simple American technical 
terms. 

His first letter back to us after a 
few in 
the problem. He began: 


weeks London crystallized 
“Here I am in this strange Eng 
lish-speaking land where a valve is 


” 


a tube and a tube is a subway.... 


> RAPID FEEDBACK .. . Editors 
in the field often run ac: oss authors 
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sulted from publication of an article 


who re- 
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Bernstein. writes: 

“The results produced by the pub 
of may of 
to Sob and | 
feel that ELECTRONICS has helped us 
a great 


lication our article be 


interest you, since 
deal 

“We have had a large number of 
inquiries about the equipment since 
the article appeared, and have got 
the that a 
market search 


ten strong impression 


for a really good 


radar simulator exists. 
“One result of having the pape 


appear is that one company con 


dire 
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tacted us and decided to produce a 


commercial instrument incorporat 
ing all the carefully developed fea- 
of t. The 
simulator i ction and 
400 
a consulting 


vhich 


tures our laboratory in} 


now in prod 
sold ata 


“We have 


agreement with the compan) 


is being price of $25, 


concluded 
we find quite rewarding.” 


> ROCKETS’ RED GLARE ah 
that the July 
contained the 
lelemeter 


reader reminds us 


issue appropriately 
article “Transistors 
Small Missiles.” 

The basic concepts of rockets as 
weapons have not since 
they 


history. 


changed 


were used early in American 
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400 cycle power 


This new frequency changer makes it pos- 
sible to provide well regulated 400 cycle 
power conveniently and quickly. This unit, 
Model FCR 250, is extremely useful in a wide 
variety of applications including testing, 
production, airborne frequency control, com- 
puters, missile guidance system testing, and 
in practically any application where the use 
of 400 cycle power is advantageous. 


Model FCR 250 is only one of a complete 
line of frequency changers available from 
Sorensen... the authority on controlled 
power for research and industry. Write for 
complete information. 


ELECTRICAL CHARACTERISTICS 
Input 105-125 VAC, 1 phase, 50-65 
cycles 
Output voltage 115 VAC, adjustable 105-125V 
Output Frequency 320-1000 cps in two ranges 
‘Voltage regulation’ +-1% 

Frequency regulation +1% (+0.01% with auxiliary 
frequency standard fixed at 400 
cycles) 

load range 0-250 VA 


MODEL FCR 250 


SORENSEN &2 COMPANY, INC. | STAMFORD - CONN. 


in Europe, contact Sorensen-Ardag, Eichstrasse 29, Zurich, Switzerland, for all products including 50 cycle, 220 volt equipment. 
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with all the best features, prominent among which are :— 


e 1 0°2°/, frequency accuracy within 5 minutes of switching on 


e Exceptionally low harmonic content 


e Output level constant to --0°5dB (20 c/s-30 kc/s) 


See us at the I.R.E. CONVENTION 
‘* Radio Engineering Show ”’ 
New York. March 18-21, 1957 


SPECIFICATION 


» MUIRHEAD-WIGAN DECADE OSCILLATOR 


FREQUENCY RANGE 
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POWER SUPPLY 
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ide x 12) in. high x Bin. deep (445 cm « 31'8 em «203 cw 


WEIGHT 37 Ibs (17 kg) 


WRITE NOW FOR PUBLICATION 4718 
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Electronics Output Index 


test Month 
Year Ago Previous Month seen! Mon 


947-00 281.9 295.0 300.0. 


Oct. '55 Sept. '56 Oct. '56 


JFWAM' SSGOND JFMAMJJASOND J FMAM JIAGONDJFMAMJJASONDJFWAMJJASONOJFMAMJJASOND J F 
ISS 195! 1982 1953 1954 1955 
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Latest Previou Latest 
Month wit Month 

RECEIVER PRODUCTION BROADCAST STATIONS 
source: RETMA Oct. ‘56 ept. ‘56 ct. ‘55 (Source: FCC) Nov. ‘56 
Television sets, tote 820 781 94 2) 159 735 TV stations on air 511 
With UHF 131,243 78° 109,574 TV stations CPs—not on air 117 
olor set nv r ) TV stations —new requests 55 
Radio sets. total 1 348 864 1319] 1.50 0 A-M stations on air 2,987 
With F-M nr f 48.920 A-M stations CPs—not on air 121 
Auto set 547,818 " 51.017 A-M station new requests 288 
F-M stations on air 528 
F-M stations CPs—not on air 22 


RECEIVER SALES F-M: stations new requests 7 


pource. RETMA) Oct. ‘56 j 
, eTW COMMUNICATION AUTHORIZATIONS 
(Source: FCC) Oct. 56 ept. ‘5 
Aeronautical 52,389 51,826 
Marine 59,753 7,0 
Police, fire, etc 21,539 21,346 
RECEIVING TUBE SALES industrial 32,434 1,957 
pource: RETMA Oct. ‘56 pt. ‘5¢ ( 55 Land transportation 9,227 1,164 
Receiv. tubes, total units 42,921,000 14,4 48,11 Amateur = mae re ; 
$34,362,000 $35,09 5,000 CHEERS Patio “— eee 


( 


Television sets, units 683,573 


6 
Radic et except auto) 565 666 


Receiv. tubes, value 33 
Picture tubes, total units 1,146,428 19 , Disaster 30 
ture tube slue $19 786 764s Experimental 744 

4 ub value > 4 yf } 064 ? 
Common carrier 2,368 


EMPLOYMENT AND PAYROLLS 


———— Quarterly Figures 
° (Source: Bur. Labor Statistics) Sept. ‘56 


INDUSTRIAL iste el 
' ote , Prod. workers, comm. equip 404,100-p 
TUBE SALES Quarter =u ° me 


wkly. earnings, comm p 

Source: NEMA) 2nd ‘56 lst ‘S¢ f Av. wkly. earnings, radio $74.15 -p 

Vacuum $7,680 250 1 \ tg 751 Av. wkly. hours, comm 40.7 p 

3as or vapor $2 983 488 4 . 4 Av. wkly. hours, radio 403 p 
Viagnetrons and velocity 


modulation tubes $16,254.025 § l , 3 SEMICONDUCTOR SALES ESTIMATES 


Gaps and T/R boxes $1,238 469 Sept. 56 A 


( 
Transistors, Units 1,155,000 


MILITARY PROCUREMENT 


Source: Defense Dept 2nd 56 
Army $44 882,000 § 1 $32,4 ; 
Navy $34 132.000 : ; , Radio-tv & electronics 353 ? 
Air Force $128.781,000 $124 0 £13 , Radio broadcasters 446.9 


STOCK PRICE AVERAGES 


(Source: Standard and Poor's) Nov. 56 


fotal—Electronics $207,795,000 4 18,0 $13 Ll} p—provisional r—revised nr—not reported 


955 not available 


FIGURES OF THE YEAR TOTALS FOR FIRST TEN MONTHS 1955 


1956 1955 Percent Change 


Television set production 6,050,052 6,520,241 — 7.2 

Radio set production 10,884,760 11,527,568 — 5.6 14,894,695 
Television set sales 5,287,172 5,896,251 --10.3 7,421,084 
Radio set sales (except auto) 5,990,718 4,666,981 + 28.4 6,921,384 
Receiving tube sales 390,357,000 395,788,000 — 1.4 479,802,000 
Cathode-ray tube sales 9,233,780 8,905,771 + 3.7 10,874,234 
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Industry Boosts Plant Expansion Plans For 1957 


Companies schedule $100 
million increase in spending 
for new plants and equipment 


MANUFACTURERS in the electronics 


and electrical machinery field plan 
to spend $100 million more in 1957 
on new plants and equipment than 
they did in 1956 

Capital spending by the industry 
will total $709 million this year, a 
increase over the $606 
1956. The 
from the preliminary 
Plans for New 


Equipment 


17-percent 


million spent in figures 


come survey 
Plants 


during 


of Business’ 
and conducted 
and early December by 


the McGraw-Hill 
economics 


November 


department of 


> Rise 


increase is a 


Although the $100-million 
ibstantial rise for the 


industry in 1957, it 


leveling in the 


represents a 
industry’s capital 
expenditure planning. In 1956, esti- 
mated expenditures were nearly 40 


percent higher than those of 1955. 


hus, 


half the increase that was 


1957 spending represents only 
planned 
a year ago. For all manufacturing, 


the percent change in spending be 


1956 and 1957 is 
so that the industry is 


of U.S 


tween 14 percent 
still ahead 


manufacturing as a whole 


> Radio-TV — The 
that despite higher inventories and 
end of the 


machinery 


survey shows 


lower sales in the tv 
electronics, electrical 
field, 


appliance, radio and tv manufactur 


capital spending plans by 


ers will increase 9 percent in 1957 


> 1958—About 29 


electronics 


percent of the 


companies in and elec- 


trical machinery expect plant in 


1958. The 
spending 


vestments to go up in 
same percentage expect 
About 42 
pect expenditures to remain about 


1957. 


to decrease percent ex 
the same as in 

This is somewhat more optimistic 
than the expectation of business in 


ELECTRONIGRAPHS-—A Year-End Glance at Electronics Industry Figures 
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Fe lsiilaltl ie! 


yeneral as # yed in 
For 


cent of the 


the 
wnole 24 


exper 1 


study 
yusine a a per 


firm plant in 
estment to go up in 1956 compared 


to 1957 and 30 percent expect it to 


vo down, Some 46 percent ¢ K pec 
the For all 


manufacturing the percentages are 


to remain about same 


22 percent up, 42 percent down and 


16 percent about the same 


Army Takes Transistor Plunge 


Using transistors wherever 
feasible, plan 71 equipments 
having over 105 million units 


For receivers and low-power tran 
mitter up to TO me for 
ise, Arn 
‘ acuum tube if unsistol 
do the 


Af present 


combat 


poli y has been not 


can job 

Arms 
istorized equip 
There 
prod iction 
the e 


only 


one completels an 


ment in actual productior 


2 equipment In pre 


test laye When 


»into production——-in about 
y-million transistor 


ised for the initial produc 


In addition, 59 equipments are 


iow in varying staves of develop 


ment and will probably be in a pro 


duction status in three to five 


In the ¢ 


yeal 
vent ol 
the 


expect to use 10 


partial mobiliza 


tion similar te Korean conflict 


the Army would 
million transistor just for portable 
radio equipment 

highlight 


ion of 


These are some of 


of Col. R. J. Meyer 
the impact of military requirement 


on electronic. ce elopment, at the 
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No. of 
Transistors 


Army 
Equipment 


| Multiple Target Coordinate 


Data Set 


Single Target Coordinate 


Data Set 


Teletypewriter ret Electr« 


| 
Meter 


Frequency 


Central Office Switchboard 


Automatic 4,300 


Data 110 
2,000 


Converter, Digital 


Center, Teletypewriter 


Switching 





annual meeting of tne 


Ordnance A 


\merican 
ociation 


The Dox now ome of the item 


currently in Army development 


> Applications— The most promi 


immediate 
Col 


ing development fo. 
according to 


field of 


transistor use, 
the 


equipment 


Meyer, are in carrier, 


witching and com 


vhere large quantities of 


vill be utilized in single 
tran 


equipment However, many 


Continued 


plie nort-ranve portable radio 


ses, portable television camera 


facsimile equipments and beacons 


In addition, the Ordnance Corp 


making maximum utilization of 
missile pro 


devel ) 


will also be one 


transistor in the 


yram nov inder active 


ment. The transisto1 


the principal components fot 
embly 


automatic a and printed cit 


cult tecnnique 


> Studies In the past fiscal yea 


about $15 million was contracted 


Vith major transisto1 
by the Arm) 
feasibility st 


diffusion 


earen in 


manufactur 
Signal Corps fo1 


development o 


idie 


and re 


Printed Wiring Sets 
New Record in 1956 


Radio, tv and computers account 
for 1,000,000 sq ft increase in 
yearly production of boards 


ESTIMATED — total 


productior 


printed wiring board for 1956 


6,500,000 sq ft. based on 


approache | 


a sampling of industry and 
available RETMA 
the Veal 


oximatel 


isape 
prod iction tig 

This 
1. O00 000 a oF 


foretell ‘ till 


i! ror iIncreas¢ 


of appt 


ovel 1955 Inape 


rreater increase in 1957 and a neat 


aturation consumption around 
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10,000,000 aq ft by 1960. 
> Basis of Estimates—Television 
receivers accounted for the greatest 
etched 

1956. 


varied 


ise of and plated wiring 
Although individ- 
from 46 sq in. 


for one 9-in. portable to 295 sq in. 


boards in 


ual sets 


for one 21-in. color set, the average 
of 90 sq in. 
wiring 


for sets using printed 


boards was largely de- 
the 21-in. 
that consti- 
majority of the 


Assuming that 


termined by usage in 
black-and-white 
tuted the 
year’s production 
three out of 


printed 


sets 


great 


sets 
and total produc 
tion is 7,000,000 sets, total tv con 
sumption come to 3,000,000 sq ft 

With about the same percentage 
of the 14,000,000 


each using around 20 sq in, on the 


four now use 


wiring 


, 
year's radios 


average, combined production for 

for the year 
1,500,000 sq ft. 
The balance of 2,000,000 sq ft for 


combined 


all types of radios 


accounts for about 


military, industrial and 


computer usage is as accurate as 


can be determined. 


> Types of Boards—-Phenolic base 
materials for roughly 
5,200,000 sq ft, polyesters 600,000 
sq ft, 400,000 sq ft and 
other base materials 300,000 sq ft 
for the year. Etched wiring went 
on around 4,000,000 sq ft, plated 
wiring on 2,300,000 sq ft and other 


the 


accounted 


epoxies 


types on balance. 
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BOMBADIER and navigator operate two-man 


dier, right, takes control for target run a 


tation of K-system in B-52. Bomba 


SAC Shows B-52 Electronics 


Bomb-navigation system in use 
for ten years revealed as Brane 
system is readied for use 

Now, ten years after its 


the 


K-system bombing and navigational 


first use, 
military shows its electronic 
control 

Stratofortresses of the 
Air Command, SAC, the 
system automatically measures dis- 
time to 


Used in 
Strategi 
tance and target. It com- 
putes ballistics of bomb’s curve for 
existing altitude, temperature and 
cross-winds, permits final hairline 
adjustment via radar or optical 
sight, triggers “bomb away” at the 


proper instant, then helps the navi- 


Continued 


RADIO RECEIVER PRODUCTION 


HOME RADIO 


gator pick the shortest way home 


>Change 
which 


Sperry 


Gy roscope, 


had engineering responsi- 


bility for the system is ending its 
K-system activity, and turning to 
development and production of min- 
advanced bomb- 


Later-model 


iaturized, more, 


navigation gear Boe- 
ing B-52s will have the K-system 
replaced with an improved “Brane” 
(Bombing, Navigation 
in production at 
IBM. As yet, none of the new sys- 


installed 


Radar, 
Equipment) now 


tems have been aboard 


operational B-52s. 


> Background Originally de- 
signed, developed and produced by 


PORTABLE, CLOCK & HOME 
RADIO 
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miniaturized 


TRIED AND PROVEN in thousands of transistor 
radios, Sprague’s miniaturized line of Cera-Mite* 
disc capacitors is building an enviable record of 
trouble-free service in the field. 

Mass production of a standardized line of the five 
popular capacitance values in the new smaller 50 
volt d-c sizes assures continued high quality. 

Two widely separated plants, one at Nashua, New 


Hampshire, and another at Grafton, Wisconsin, 
I 


assure our customers of a dependable source of 


* Trademark 


the mark of 


capacitors for transistor radios 


supply to meet production schedules. 


Complete technical data on Cera-Mite capacitors 
for transistor applications is given in Engineering 
Data Sheet 6121. Write (on your business letter- 
head, please) for your copy to the Technical 
Literature Section, Sprague Electric Company, 85 
Marshall Street, North Adams, Mass. 

. e o 


Sprague on request will provide you with complete application 
engineering service for optimum re sults in the use of ceramic 


capacitors 


reliability 


Export for the Americas: Sprague International Ltd., North Adams, Mass. CABLE: SPREXINT 
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USTRY REPORT — Continued 


Business Briefs 


> Business machine manufacturer, National Cash 
Register, plans to sell $28.2 million of debentures for 
working capital to finance sales and carry inventories 
of electronic data processing equipment and other 
new products. Net profits for the firm during the first 
nine months of 1956 were $12.6 million compared to 
$9.7 million for the period in 1955 


> Hi-fi pick-up manufacturer, Weathers Industries of 
Barrington, N. J., has been acquired by Ultrasonic 
Corp. which plans to increase the sound firm’s 
product lines and distribution 


> Transistor maker, Texas Instruments, plans to sell 
$10 million in notes. About $4 million of the proceeds 
will be used for a new semiconductor plant and the 
remainder will be used to refinance the firm’s first 


persed through 

General Motor 

ter, IBM, East > Sale proceeds of 277,700 shares of AMP $1 par 
tern Electric, Gen common stock at $16.26 per share is to be partly used 


mortgage bonds and to increase working capital! 


ola and Farrand for general corporate purposes to enable the firm to 

b ten carry an increased inventory and to finance a larger 

balance of receivables. Remaining proceeds go to a 

oped the rads selling stockholder. Formerly known as Aircraft 

About one million cto vO Marine Products, AMP produces over 10,000 different 
and technicians in 36 states, at types and sizes of solderless terminals 


050 Compant ha been direct] 


> Acquisition of Watts Manufacturing Co., maker ot 
a new continuous-action gas chromatograph, was 
made by Beckman Instruments. The instrument is 
© Parts—More than 70.000 indi said to provide a simple, reliable method for analyz 
idual parts make up the variou ing gas streams in the chemical and petroleum 


elements of a single K-svstem industries 


enyayed to upply variou produce 


in K tems for \( 


Original prototype co of nearlh 
half-million dollars was reduced 
to |e than half by manufacturing 


improvements in volume production 
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In BOBBIN CORES, you need PRECISION 
aul precision ta 1a snd for ARNAD 


hift 
matrix $y 


»¢ bobbin cores is rolled to 


high precision standards 
20-high Ser 


controlled 


Ulera-thin tape fe 
thickne ind 
finish On our own Izimir cold 


reducing mill 


Wile for BULLETIN TC-108 


“TAPE-WOUND BOBBIN CORES 
FOR COMPUTER APPLICATIONS” 


Inclu sential « 
properties, fabricatior 
Bobbin Cores; lists stan 


beta-ray 


les € lata on ap} lications ard 
1 and cresting of Arnold 


lard sizes, etc. 


ADDRESS DEPT. E-71 
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ments, harmonic generators and 
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Simi 


lar equipment bin Cores 


meet the most exacting urement ercive 


Juality and uniformity? You'li find den s the 


site plu 
them no pre hlen becaus ; { a tew 


integrated produc 


microsecot 
with highl ’ f f rin 
er with highly mo remanence to positiy 


versa, under 


® Let 


ern facilities, we're able t cond 
Arnold 
for Bobpin 


tape-wound. 


maint 
control over every [ ex 
Arnold Bol 


in a wide 


close ration 


bin Cores < requirement 


range of sizes i other 


widths and 


core 


nesses ore perm 


r 
most cor 


nent mapynets 


line of 


vaterials in the industry 


HE ARNOLD F'NGINEERING (SOMPANY 


Main Office & Plant: Marengo, Minois 
Repath Pacific Division Plant: 641 East 6181 Street, Lox Angeles, Cali. 


District Sales Offices: Ay 
New York: 350 Fifth Ave. Los Angeles: 3450 Wilshire Bivd. Boston 200 Berkeley $4. 
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British Push Simpler Flat Television Tube 


Under development, commercial 
production expected within year 


on new color tube 
STILL undergoing experiment by 


inventor Denis Gabor of Imperial 
College, London, is a flat, shadow- 
mask color tv tube. Its novel design 
may obviate some of the manufac- 
turing problems inherent in present 
kinescopes. Competition with 


U.S 


color 
similar developments is effec- 
tively nullified through patent pool- 
Kaiser Aircraft and 
Corp, British rights 
have been assigned to National Re 


ing with 


Klectronics 
Corp of 


search Development 


London 


the 
drawing, the new tube has 
flat 


deep for a 21-in. 


> Basic System—As 
artist's 
the 
might be 44-in 


shown in 


shape of a glass box that 


creen, Electrons travel downward 


from a gun (one for each color) 


and are deflected horizontally by the 
scanning plates 

A reversing lens and associated 
electrodes form a pencil beam that 
moves, always vertical, from side 
to side under control of the horizon 
tal circuits 
the 


falls upon the screen carrying lines 


At an appropriate level, 


beam is bent horizontally and 


of colored phosphor 
The 


vertical scanning array com 


ELECTRONIGRAPHS 


6 


RECEIVING 


) 

| TUBES 
| +TOTAL 
| 4 


TS 


40 


UN 


OF 


NEW 
30 | EQUIPMENT 


+ 


fre 
i 
i 


poe] | RENEWAL 
7 v 


SALES IN MILLIONS 


EXPORT 


: j|GOVERNMENT 
Bde rensneechenemeneniecemenstesmmmadbeen 


M J S 
1955 


RECEIVING TUBE AND PICTURE TUBE SALES 


GREEN SiGWAL 


GLUE SiGmA 


RED SIGWA 7 ttj4 


SHADOW MASE 


RED BLUE & 
GREEN PHOSPHOR 


Complex electronic path is traced by 


beam in new tube 


prises a system of parallel conduct- 
ing strips printed on an insulat- 
ing base. They are connected with 
nothing, being charged by the elec- 
tron beam. Change of charge makes 
the vertically without 
need of sweep circuits. 


beam scan 


> Phosphor Screen Although 
the shadow-mask principle, 
the new tube’s mask is only 0.025 
inch 0.5) from the 
phosphor simplifying de- 
position of the phosphors and im- 
roving the effective resolution. 


using 


(instead of 


screen, 


U.S. Aids Contract Financing 


MORE LIBERAL policy on 
payments is now in effect as a result 


progress 


of a directive from Defense Secre- 
tary Wilson. The order, in 
effect, gives contractors more time 


new 


to pay back money borrowed from 
the the form of 
progress payments to get a contract 


government in 


going. 


> Method—Under 
system, the 
ately charged off on the first deliv- 
the that 
progress payments to 
This left 
minimum 


the 
government 


previous 
immedi- 
amount 


eries of an item 


was lent in 
started, 


with 


pet production 


the contractor 


Continued 


PICTURE 
TUBES 


SALES IN MILLIONS OF UNITS 


©. Beceneedcrmncten 


0 M J S D 0 MJ S 


1956 1954 


the 
when 


profits at beginning of 
the 


was likely to be greatest. 


pro- 
need for money 


duction 


Under the new directive, less of 
the progress payments will be de- 
ducted from payments for the first 
items delivered. The contractor gets 
more money for his early deliveries. 
The government, on the other hand, 
has more money tied up in progress 
payments for a longer period. The 
new program is expected to raise 
the estimated $10 billion a year in 
defense contracts 


that are subject 


to progress payments, 


> Speed—The new directive reit- 


0 Mw od 


1955 1956 
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NEW KAHLE FACILITIES 


Kahle paces the growth of electronics 

. anticipating your increasing needs for 
precision glass, wire and metal working 
machinery and equipment. New Plant # 2 
increases present shop area over 300%. 


NEW KAHLE SERVICES 


Enlarged services help solve your most difficult 
machinery and equipment requirements. Faster 
delivery will be available on all standard types 
added manufacturing facilities mean greater 
economy for you .. . increased laboratory and 
experimental facilities, too! 


NEW KAHLE DESIGNS 


Kahle’s growth places greater emphasis on its engi- 

neering capabilities .. . increased numbers of the most 

modern machine designs are now available to you 
designs that are shaping tomorrow’s electronics 


FAMOUS KAHLE PRECISION 


Kahle’s exacting precision and meticulous workmanship are 
progressing, too... the cornerstone of a 25-year old reputation, as 
the world’s largest manufacturer of specialized machinery 

and equipment for the electronic, glass and related industries. 
Need production equipment? “Call-on-Kahle.” 


Tell us about your specific requirements and problems. 


AUTOMATIC VALVE-LESS 
EXHAUST MACHINE 


ENGINEERING COMPANY 


GENERAL OFFICES 
1310 SEVENTH STREET, NORTH BERGEN, N. J 


PLANTS 
SEVENTH STREET, NORTH BERGEN, N. J 


HUDSON AVE UNION CITY, N. J 


DOESIGNERS AND BUILDERS OF SPECIAL AUTOMATIC AND GEMI-AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIONS 





elias 


TE ei 4aO) ai 


erates earlier Defense 


policy that 


progre 


Department 


a contractor’s need for 


payments or advance pa) 


ment | iot to be treated as 


handicap in awarding contracts. It 


also directs that progress payments 
be made promptly when needed and 


Varranted 


Semiconductor Sales To Triple 


Aircraft firm sees volume 
reaching $300 million 
by 1960 


EMICONDUCTOR | field, 


diodes 


comprising 
and rectifiers 
$300-million business by 
1960, according to Hughes Aircraft. 
that the 1957 
semiconductors will 
be $100 million and will be at least 


three 


transistor 


vill be a 


The firm estimates 
ales volume of 
three 


larver within 


that 


times 


years after 


> Volume 
tion at 


Semiconductoi 
1956 
to about $12 million which, accord 


produc 
Hughes in amounted 
inv to the 
about 20 
total, In 


% ne | 


company, represents 


percent of the industry 
1955 


million of the 


Hughes says it did 
industry’s esti 
mated total of about $30 million in 
emiconductor 

P Sales—-According to the firm, it 
ilicon product sales are to a point 


where they now approach in dollar 


volume the sales of the company’ 
Joseph §$ 


manayer of the 


yermanium 
O'Flaherty, 


pany’s 


prod et 
com 
said 


semiconductor division, 


ELECTRONIGRAPHS 


INDUSTRIAL TUBE SALES (DOLLARS) 


MAGNE TRONS 


VACUUM 





| ng bar of pure germanium 


pile f 80,000 crysta howr 


that technical problems in develop 


ing advanced silicon diodes and 


transistors are rapidly being ove 
said that Hughes has de 


veloped an 


come. He 


engineering modifica 


tion to overcome silicon’s slower 


handling of electric current com 


pared to germanium 


Continued 





ually 


snown 


> Length—Unu long gel 


manium used bi 


Hughes, is 
Co, of Cinctnnat} 


ingot 

ipplied by Eagle Piche 
Most of the ingots 
upplied to other companies are 12 
long but those 


inches supplied t 


Hughes are 22 inches long and 
weigh approximately 1.5 kilogram 
Eagle-Picher purifies these ingot 


Hughe 


ingredients to 


to a high degree and then 
adds 
and 


specific them 


transforms them into single 


crystals 
The added fo! 


the purpose of increasing electrical 


ingredients are 


conductivity Ingots are trans 
formed into single crystals with no 


change in weight or shape. 


>» Markets——The 
a $300-million semiconductor indus 
1960 


firm’s forecast of 


try by included an estimate 


that, barring war, 85 percent of the 


dollar volume will be sold to the 


civilian industrial and entertain 


and onl 


to the mili 


industries, 


sold 


ment product 
15 percent will be 
tars 


The 


this year’ 


company estimate 


$100 million in semi 


conductor sales, the industrial and 


military markets will account for 
about $75 million and entertainment 
market 
Hughes sees semiconductor sales of 
$300 million splitting with $210 mil 


lion going to industrial and militar: 


about $25 million. By 1960 


$90 million t 


field 


markets and 


going 


the entertainment 


, , SEMICONDUCTOR SALES (UNITS) 


CRYSTA 
DIODE SALES 
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Mi 


Not just another salesman... 
but a skilled engineer at your service 


One of these two men is a G-R sales engineer — the other, a customer 
You wouldn’t know one from the other to hear them talk for there is 
no high-pressure sales campaign in progress. The General Radio man 
offers his engineering experience and extensive factory training to the 
solution of the customer’s problem. Our man is on a Straight salary; 
he will lose no commission if the sale of some particular piece of equip- 
ment is not made. In fact, he will recommend the equipment only if he 


finds it is completely suited to the customer’s need. 


rhe General Radio sales engineer has a substantial stake in his Com- 
pany he is an important member of the professional and manage 
ment group who administer its operations. He realizes that the type 
of quality sales service he has to offer produces the lasting customer 
satisfaction upon which ultimately the future of his Company depends 
This is his basic incentive 


‘“‘We sell direct’ is a long established General Radio policy. Our 
many years of excellent sales engineer-customer relations prove the 
merit of this method. 


General Radio Company, Cambridge, Massachusetts 


You can call the man we have described to aid in your particular problem! 
You can reach him at any of the addresses listed at right 


OSTON TR hridae 
275 Massachusetts A 


Cambridge 39, Mass 


NEW YORK W Hitney 3-3140 
Broad Avenue at Linden 


Ridgefield, N. J 


PHILADELPHIA HlAn 
1150 York Road 


Abington, Pa 
WASHINGTON 
8055 13th St 


Silver Spring, Md 


Jl ni pe ) 


CHICAGO W Abash 2-3820 
920 S. Mic hnigan Ave 


LOS ANGELES HOlyu 00d 9-6201 
1000 N. Seward St 





RELIABILITY + 


RELIABILITY * in Glass Control. 


Raytheon-developed flat press construction 
provides maximum length, strain-free seals 


RELIABILITY + in Environment Con- 


trol. Raytheon pioneered air conditioned 
dust and lint controlled manufacturing 
areas. and minimizes burned leads and lead cor- 


RELIABILITY + in Welding Control. 


Raytheon-developed welding equipments 


rosion. 


RELIABILITY + in X-Ray Control. 


: Raytheon’s new microscopic X-ray tech- 
and techniques insure precision welds. / 


RELIABILITY + in Microscopic In- 


nique provides non-destructive prevention 
of latent catastrophic defects. 


spection Control, Raytheon provides this 
control during manufacture of parts, sub- 
assemblies and completed tubes. 


RELIABILITY + in Quality Control. En- 


gineering supervision of inspection opera- 
tions throughout the manufacturing cycle. 


These RELIABILITY + features and others con- 


stantly being developed in Raytheon’s unique Pilot Op- 
eration guarantee extra equipment protection beyond 
military specification requirements. 


SPECIAL TUBE DIVISION RENTON, MASE: 5S5.Chapel SL. = Bigelow 4.700 


Tee DL ee De eet ee id od ll) wew YoRk: 589 Fifth Ave . Plaza 9-3900 


VOLTAGE REGULATOR TUBES . PENCIL TUBES o NUCLEONIC TUBES CHICAGO: 9501 Grand Ave., Franklin Park + TUxedo 9-5400 
LOS ANGELES: 5236 Santa Monica Blvd. « NOrmandy 5-4221 
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another 


HERMETICALLY SEALED 


— 


SILVER WIRE 


DIFFUSED JUNCTION ————_—— WELDED SEALS 


Actual Size 


so.tio state DIFFUSED JUNCTION | 


SILICON RECTIFIERS 
now in QUANTITY PRODUCTION 


Uniform Characteristics — Uniformly High Quality 


The Solid State Diffusion Process involves the formation of a junction by diffusing 


suitable gaseous materials into silicon at high temperatures. This process offers 
many advantages including: 


1. Exact control of junction penetration. 


2. Precise junction gradient for specific rectifier applications. 
3. Flat junctions for uniformity and control of characteristics. 


Operating Temperatures — minus 65°C to plus 150°C 
Storage Temperature — up to 170°C 
Hermetically Sealed — Welded 


Reverse 
Current*** (max.) 
mA at rms volts 


100°C *PIV ratings apply from —65°C to +150°C 


**into inductive or resistive load 
***Averaged over one complete cycle 


0.2 at 330 


0.2 at 420 





SEMICONDUCTOR Division WEWTON, MASS; 150 California St. ©  Of€catur 2-7177 


WEW YORK: 589 Fifth Ave ° Plaza 9-3900 
Silicon and Germanium Diodes and Transistors + Silicon Power Rectifiers CMCAGS: 9501 Grand Ave., Franklin Park + TUxedo 9-5400 
LOS ANGELES: 5236 Santa Monica Bivd. « NOrmandy 5.4221 
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SINGLE 


memory in ten-plote 


ferr 


(left 
right 


magnetic p'ate 


RCA 


matrix 


capable 


of storing 256 bits provides compact 


pointing up latest memory technique as 


Computer Use in Industry Expands 


Developments aid application 
in all fields. Units control 


steel, baking and courting 
ESTIMATES of the 
equipment 
ers in the U, S. 
500, indicating the vastness 
field 


number of data 


proces manufactur 


ing 
range from 100 to 


of thi 


> Latest 
plate 


Tiny high-speed memory 
RCA’s David 
Sarnoff Research center in Prince 
ton, N. J provide a memory 
unit with a potential to store 1l-mil 
bits 


developed at 
can 


lion The minute plates store 


the information as a magnetic field 
whose direction around a hole deter 
state, The plates 


ELECTRONIGRAPHS 


MILITARY PROCUREMENT 
Oy : 


mines the memory 


TOTAL 


2 3 4 
QUARTERS 
1954 


QUARTERS 
1955 


ELECTRONICS 


act as insulators allowing the holes 


to be 


joined by conductors formed 


by printed circuit techniques. 


> Steel—Production data punched 
on IBM cards will control produc- 
tion at Jones and Laughlin’s new 
steel roughing mill at Aliqippa, Pa. 
The $1.5-million 
dled by 
first 


industry, 


han- 
Westinghouse, will be the 
the 


installation, 


card-programmed mill in 


> Biscuits— Heart of National 
Biscuit Company’s new $15-million 
Philadelphia bakery is an electronic 
computer which controls the exact 
flour and 
into 16 


amount of other 


sugar, 


ingredients fed mixing 


machines, 


Continued 


> Brides——A 
Univac 


new application for 


was recently demonstrated 
Calif 
selected 


by the computer after it had sorted 


on a tv show in Los Angeles, 


when an ideal couple was 


answers on 32 questions on the sub 
ject of marriage submitted by over 
4,000 people, 
by this method 
gether from all 
intend to be 


The couple selected 


were brought to- 
and appearances 


married this year. 


> Ivan—Another computer, called 
MIDAC, has been developed at the 
University of Michigan to translate 
tussian literature in theoretical 
and experimental physics into Eng 
lish. Its magnetic 
stores 64,000 


drum memory 


tussian words and 


their English equivalents 


Pipelines Bulge As TV 
Stocks Begin To Rise 


Last quarter sales failing to 
liquidate high inventories. 
Price, color, credit blamed 


UNLESS tv set sales move very fast 
in the final weeks of December, the 
year-end inventory of the industry 
will be at a record high. 

KETMA, 
the 
quarter at 


According to total ty 
inventories at 
of the fourth 


distributor and retail levels totaled 


set beginning 


factory, 


STOCK PRICE AVERAGES 
on . - — . 
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How to Design 
for Isolation during 
Sustained Acceleration 


It is becoming increasingly impor- 
tant that vibration isolators continue 
to provide isolation during sustained 
acceleration. This is a requirement in 
some classes of guided missiles If the 
force-deflection characteristic of the 
isolator is linear, it is easy to calculate 
the required deflection by multiplying 
the static deflection of the isolator 
under the deadweight load by the sus- 
tained acceleration expressed as a 
dimensionless multiple of the gravita- 
tional acceleration. Unless it has clear- 
ances at least equal to this calculated 
deflection, the isolator bottoms during 
the sustained acceleration, and pro- 
vides no vibration isolation. One way 
to alleviate this effect is to use an iso- 
lator having non-linear force-deflection 


characteristi as shown by this di- 
mensionless ve and defined by the 


equation 


tan] 18.3775) 


where § 1s the deflection of the 1so 
lator under the sustained celeration 
x,, IS the natural frequency under 
normal idweight load, and A is 
the effective thickne of the load- 
carrying spring. When sustained ac- 
celeration increases the stat force on 
the isolator, deflection increases, but 
less than if the stiffness of the isolator 
were linear. This increase in deflection 
is accompanied by an increase in stiff- 
nes e., by an increase in the slope 
of the force-deflection curve. The ef 
fective natural frequency is thus in- 
creased because there is no increase in 
mass, and the transmissibility increases 


lo mplify the evaluation of 
changes in transmissibility, we have 
prepared a nomograph and set of 
curves for graphic solution of this 
problem Write for your free copy 
of these useful design data Bulletin 
FTHO-S to BARRY CONTROLS 
Incorporated, 707 Pleasant St., Water- 
town 72, Mass 
From Natural Frequency of a Nonlinear Sy* 


em ibiected to a Nonmassive Load Trans 


actior ASME, January, 1954 
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“Only All-Angl Barry Mounts 
gave effective isolation... 


e One of the newest and hottest fighter aircraft now flying gives 
its electronic equipment such a terrific slam, when afterburners are turned 
on or off, that sustained accelerations bottom out MIL-spec mounts mak- 
ing vibration protection mil 


But in this same aircraft, All-Angl Barry Mounts protect the power 
units of Liquidometer’s four fuel-gaging systems, maintaining vib-ation isola 
tion under sustained accelerations up to 6g vertical and 5g’ horizontal 


literally 
depend on the truen¢ of his fuel-page readings! And these 


The pilot’s life and the success of his mission 


readings depend on the protected reliability ot the vacuum tubes 

and circuitry in the power units 
* In any mounting position \ll-Angl Barry Mounts give a 
reliabilit 
Write for Data Sheet 956-01 giving 
detail For specific recommenda 


® Under sustained high-g tions, call your Barry Sales Repre 
acceleration entative 


ired protection ol 


*® Through every attitude 
of aircraft or missile 


——« Barry's new Western Division, in Burbank, California, 
| offers fast, on-the-spot design and prototype 
Ls service, and production of special systems 


CONTROLS 


'n CORPORATE DO 


707 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 
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nearly 2.6 million, about 300,000 
units higher than a year ago and 
about 600,000 units higher than in 
1954. If total 1956 tv set sales go no 
higher than 6.7 million units, about 
10 percent less than the 1955 vol- 
ume, year-end inventories will be 
about 25 percent higher than they 
were at the end of 1955. 

One source already estimates that 
total inventories will be in the 2.5- 
million range at the beginning of 
1957 and will reamin in that area 
through the first quarter. This 
could mean that the industry will 
once again have to cut production 
back sharply and possibly take the 
first half of the new year to unload 
excessive stocks. 


>» Why—Part of the reason behind 
this year’s higher unit inventories 
is the greater proportion of portable 
tv sets that are being made, They 
now account for about 18 percent of 
total tv set production. Thus, in 
terms of dollar volume, the inven TAPE READER ot lower left directs milling machine and controls instruction board 


tory situation may not be quite a at top left when 


bad as it seems because of lower 


es Transistors Control Machine Tools 


Price increases made by many 

major tv set manufacturers to offset RUGGEDNESS and long operating life plify and sum the outputs from a 
increased costs is another factor are two characteristics of transis- two-dimensional pattern follower 
behind heavy inventories. Some set tors that have prompted two manu- to control a milling machine or 
makers say the push for color tv facturers to introduce machine tool lathe 

ales in 1956 was premature and control systems using these devices In a numerical control system, 
lowed black and white sales, Others A tracer control system, de Autonetics Division of North 
feel that tighter consumer credit veloped by Minneapolis-Honeywell, American Aviation uses transistor 
has had a limiting effect on sales ises transistorized circuits to am circuits to read coordinate data 
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Mobile Communication 
Rock-of-Gibraltar type 


radio transmitter and receiver 
known as GRC-19 
S. Army Signal Corps 


uch equipment | 


The short-wave 
illustrated 
build it for the lt 

Satisfactory production of 


above i and we 


a matter of more than precise engineering and 


manufacture. Two other things contribute to the 
fact that 
is devoted to making products for the military 
The Stromberg 
round-the-clock 
which 


a very large percentage of our facilities 


First is environmental testing 


Carlson Test Center provides 


seven-days-a-week service in life test areas 


range from vibration tests simulating 


and vehicular transportation to work in jungle 


STROMBERC-CARLSON COMPANY 


West Coast plants af See Diegs and Los Angeles, Califorais 


Genera! Offices and Factories a! Rochester 


air-borne 


humidity or stratosphere sub-zero 
Second i 


development contract aimed at reducing costs of 


cost-watching. Under a research and 
communication gear, we designed a model of the 
AN/GRC-19, eliminating some of the 
substantially less 
automatically This 
AN/GRC-65, will serve in those field applications 
where manual tuning is satisfactory 
shrewd buyer. We’: 


0 olten 


automatic 
than the 
new set, the 


features, and costing 


tuned model 


Qur govern 


ment 1s a e proud to have its 


patronage 


There are plenty of career opportunities here 


, 


for Engineers Why not write u 


sc 


‘ 


Hew York 





‘Wella, 


ape prepared on a 
comp Plug-in circuit board 
reduce down-time for repair 
> Operation—Work requiring 
combination of drilling, milling and 
cribing an be done emiaute 
matically Positioning data is ob 
tained from the tape reader whicl 
displays appropriate instruction 
On a for the operator, These 
I include type ol tool 
ize and spindle rpm of the machine 
When these instructions have been 
carried out by the operator, all 
operations using that tool are unde) 


control of the tape reade 


Checks Spark Plugs 
10,000 Feet Up 


Military Electronics 


Six fast tax amortization certificates totaling 
nearly $13 million were awarded to five electronics 
firms in November by the Office of Defense Mobiliza- 
tion. Largest certificate, $9.9 million, went to Avco’s 
research and advanced development division’ in 
Wilmington, Mass. 


© Air Force awarded a $16.5 million contract to GE 
for radar systems and a $7.7 million contract to RCA 
for major subassemblies for airborne radio-receiver 
sets, power supplies and data 


>» Magnetic recording firm, Webcor, received a con- 
tract of $2.7 million for airborne radar systems from 
the Navy Bureau of Aeronautics. The award brings 
the company’s year-end government backlog to 
$10.5 million 


> New $8 million testing device that thinks faster 
than a guided missile flies will be put into operation 


by the Air Force in 1958. It evaluates data as the 
missile flies and allows new setting to be put in and 
evaluated during the same flight. The procedure 
involves using two high speed Univac computers and 
careful planning before flight, according to GE 


> Contract for improved airborne electronic counter- 
measure system worth over $2 million has been let 
to W. L. Maxon by Navy 


> TACAN contract worth $18.9 million has been 
awarded to IT&T’s Federal Telephone and Radio by 
‘ Navy’s BuAer 


> Italian Stacchini Co. plans to supply the Japanese 
government with 500 radio-controlled missiles of 
the Airone type 


ELECTRONIGRAPHS Continued 


COMMUNICATION AUTHORIZATIONS 
60) é‘ 


AMATEUR 


J T RANSPOR TA OQ 
CITIZENS RADI ' 


AERONAUTICAL 
sae esepeere-Feeenen 
Less agaesqgoesqes=@ 
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PERRIN 


Tubeless Magnetic Amplifier Regulated DC Power Supplies 


IN POWER SUPPLIES + PERKIN MEANS GREATER RELIABILITY 


PERKIN EXPERIENCE PERKIN FACILITIES PERKIN ADVANCED DESIGN 


Since 1932, Perkin power supplies have Perkin facilities have been doubled in the Perkin power supplies represent the latest 
been selected for the nation’s most critical past year, with additional expansion planned j design thinking of the nation stop specialists 
projects, such as 1300 Model PR-748 and in the near future. Perkin has over 200 peo in the field. Entirely without tubes, vibrating 
680 Model RA-9I1C units for the Signal Corps, ple in its organization...manufactures its | contacts or moving parts, these units have 
the NAUTILUS, VANGUARD, and in current own transformers...fabricates sheet metal earned tor Perkin leadership in the tubeless 
missile projects. For the AEC, Perkin has utilizes the most modern manufacturing magnetic amplifier regulated OC Power Sup 
provided three units, 0-60V @ 1000 amps equipment...resulting in efficient and eco ply field, based on technical proficiency 
ea., 6 units, 0O-100V @ 2000 amps ea., 18 nomical production techniques which are If you are building a new plant or labora 
units, 0-100V @ 3000 amps eéa., etc. This passed on to you in reasonable prices. In tory, write or wire Perkin or our nearest 
experience is the hidden value built into addition, Perkin offers a wider range of representative for quotations. Catalog intor 
every Perkin standard DC Power Supply units immediate delivery from stock mation is also available upon request 


PERKIN ENGINEERING CORPORATION - 345 Kansas St., El Segundo, California +» ORegon 8-7215 


New York Area: Sales and Warehousing: 1060 Broad St., Newark 2, N.J., MArket 31-1454 


SALES OFFICES: CHICA BR 4-91 © LOS ANGELES: RY 1.8810 © PHILA LPHIA. BR 
ALBUQUERQUE , 9632 @ ATLANTA: EL 3 HAS TYE. ED 2.7356 © DALLAS: FO as 


MINNEAPOLIS 4-7884 @ PITTSBURC VA 1.2959 @ SEATTLE: MO 4895 ¢ ST. LOUIS 


ELECTRONICS — January |] 1957 Want more information? Use post card on last page 





at Volkert Stamping 


produce 


metal parts for tubes a 


Electronics Steps-Up Stampings 


Volume climbs to $100 million 
in 1956 and may increase 
15 percent in 1957 


VMPTAL 


electronics 


tampings business in the 
field exceeded $100 mil 
lion in 1956 and will go 10 to 15 
percent higher this year if present 
hold 


of color ty 


trends their course. Growth 
should take more metal 
hadow masks and continued pickup 
light 


chassi 


of portable tv with more 


cabinets and 
the volume of the 
Several 

field 


expansions in_ the 


veight metal 
vill help boost 
field this 
in the 
tantial 


vork 


year tamper 


electron have sub 


plant 


ELECTRONIGRAPHS 


EMPLOYMENT AND PAYROLLS 


OMM | 
EQUIPMENT | 


PRODUCTION 
WORKERS 


> Figures—In 1954 
2,269 metal stamping plants in the 
U.S 896 of them had 
more than 19 employees. Altogether 
they employed 128,200 people at a 
payroll of $569.4 million. An 
mated 175 firms have specialized in 


tnere were 


and only 


esti 


tampings for electronic 
The Kast North Central 


vith 1,036 plants have nearl) 


state 


twice 


as many tampers as any other 
the U.S. Most 


are located 


region in electronic 
New 


York, Chicago and Los Angele 


slampel neal 


> Dollars 
annual 
$1.6 billion in 
Of this 


Total 


business 


metal stamping 


volume exceeds 
value of shipments 


total $510 milion or about 


WEEKLY 
HOURS 


COMM 
EQUIPMENT 


one-third is 
field 
third is in 


in the job stampings 
$474 million or another 
the automotive field. 
In the job stampings field, radio 
and tv 


and 


stampings accounted for 
the largest volume for any single 
category of job stamping. Ten years 
ago, radio and tv stampings were 
of such small volume that they were 
not listed as a 


separate census 


category. 


> Expansions—Sylvania has _ in- 
creased stamping operations in its 
parts division plant. Superior Tube 
has completed a new plant in 
Ohio which triples the floor space 
if its present leased facilities and 
boosts its 
cent. At 


mall 


production by 30 
the 63,000 sq ft 
tubing, nickel and 
tamped and deep-drawn parts fo1 


per 
plant 
cathodes 


electronics are made. The firm also 
shadow-masks for color 


picture tubes 


produces 


Transceiver Uses 
Eight Transistors 


MOBILE radio transmitting and re 


ceiving set, designed by Avco engi- 
the 2 to 4-me or 


1 to 6-me band, weighs eight pounds 


neers for use in 


and uses eight transistors. It has 
an operative range of 30 miles. 
The 


seven 


modulator use 
The 
a-m transmitter has two tubes and 


receiver and 
transistors. three-watt 


one transistor. 


> Units—The case has an upper 


WEEKLY 
EARNINGS 


COMM 
EQUIPMENT 


RADIO, TV 


+ 
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HUGHES PRODUCTS 


presents 3 unusual new 


STORAGE TUBES 


The memMorron, a direct-display cathode ray storage tube, re- 
tains traces and transients until intentionally erased. Analysis 


and comparison are possible without photography because 


MEMOTRON visually displays successive transient writin All 
displays occur at uniform brightne regardiess of writing 
speeds, so are easily photographed for file records. Applhecations 


viewing transients in shock testing, read-out of solutions trom 
analog computers, curve plotting at high and low speeds, 


elec trocardiography, vectorcardiography and heart sounds, 


General Specifications 


TONUTRON 


The TONOTRON, another exclusive Hughes direct-display cath 
ode ray storage tube with ; inch creen, presents a complete 
spectrum of grey shades high light output makes a hood 
unnecessary, ¢ vi wing in full dayligh rONOTE 
length of per ! I of decay are controllabk 
perior presentation oO ! 4 y scale assures high fidelity 
picture reproduction plications: radar Narrow Band Televi 


s10n, instrumentation 


The TYPOTRON is the first commercially availabi 


for displaying printed data rapidly. A choice 


is available for the presentation of data in 
' ymbols. As a high-speed digital read-out ce 
vrite character ¥ inch in size at speed 


icters per second Phe written informatio 
! 


indefinite! vithout fading r bloomin 


erased I his feature make IVPOTRON an 


in many digital computer application 


HUGHES PRODUCTS 


A DIVISION OF THE HUGHES AIRCRAFT COMPANY 


Our application engineers invite your 

inquiries regarding specific uses of these 
ELECTRON ruse tubes. For further information and 

de criptive literature please wrile to; 

HUGHES PRODUCTS :- ELECTRON TUBES 


\ international Airport Station 


s 1956, H.A.C. Los Angeles 45, California 
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ection that clip toyethe ! 


init contain the send 


receiving equipment and 


init: hold the powe) p 


and yenet 
\ hand cr: 
er unit for yveneratiny pow 


in emerpvencs 


> Life The el 


rechary 


perate from tne 
puttery Oo te nou 
if cycle of five 


ansmittiny to 


eable 
minute 
each 15 minute 
The receiver will ope 
0 continuou nou on one 


of the batte) 


Placing the 
antenna in the top of the case 
The 
rotating the outer case of 
coil built 


P Operation folding 
turn 
the receiver on antenna 1 
turned by 


a loading into it 


Financial Roundup 


HEALTHY net profits in 1956 com 
| 


pared to 1955 are 


of the 18 


reported by 13 
listed 
Of six companies with lower net 


firms below 


than a year ago, five are connected 
the tv field to 


The other company is 


vith some deyree 


mainly in al 
cratt 
Net Profit 


road 
| 1 


Companys 


‘mn 

tandara a) i 
lexa lt n 1.506.119 
runs ol OBO R1LO 
Varian 21 0 ,7® 
Lonitl " 90.765 
* 14 
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Meetings Ahead 


Jan. 14-16: Symposium On Re- 
liability & Quality Control In 
Piectronics, IRE, NBS, ASQC, 
Statler Hotel, Wash., D. C. 


Jan. 23-25: IRE, Symposium On 
Very Low Frequency Waves, 
NBS, Boulder Labs, Boulder, 


Colo, 


Jan. 24-25: Digital Computer 
Symposium, Automatic Cod- 
ing, Franklin Institute, Phila., 
Pa, 


Jan. 28-29: Symposium On Mi- 
crowave Ferrite Devices & 
Applications, IRE, Engineer- 
ing Societies Bldg., New York, 
Wy ne 


Jan, 39: Electronics In Aviation 
Day, IRE, IAS, RTCA, Shera- 
ton Astor Hotel, New York. 
mu E> 

Feb. 7: Annual Mid 

Symposium Aircraft Instru- 

mentation, New York ISA, 

Garden City Hotel, New York, 


Feb. 7: IRE Operations Re- 
search Symposium, University 
of Penn. Museum Lecture 
Hall, Philadelphia, Pa. 


Feb. 7-8: 1957 West Coast Con- 
vention of the Audio Engi- 
neering Society, Ambassador 
Hotel, Los Angeles, Calif. 


Winter 


Feb. 14: Symposium On Record 
ing Of Heart Sounds, IRE, 
University Of Buffalo Medical 
School, Buffalo, N. Y. 


Industry Shorts 


> Force of 
throughout 


about 300 servicemen 
the 


GE to install and main 


country will be 
trained by 
tain its closed-circuit tv systems 
rhe servicemen will be employed by 


The 
tv to 


independent service stations 


firm is using closed-circuit 


train two-way radio technicians 


throughout the country 


> Individual engines of enemy ail 
craft 
distances of up to at least five miles 


can now be distinguished at 


by means of infrared radar, accord- 


ing to F. EF. Jones of Mullard, Ltd 


> Electronic “traffic cop” that pre 


Feb. 14-15: 1957 Transistor & 
Solid State Circuits Confer- 
ence, IRE, AIEE, U. of Pa., 
Philadelphia, Pa. 


Feb. 15-16: Cleveland Elec- 
tronics Conference, IRE, Ma- 
sonic Auditorium, Cleveland, 
Ohio. 


Feb. 26-27: Third Conference on 
Radio-Interference Reduction, 
Armour Research Foundation, 
Chicago, fll. 


Feb. 26-28: Western Joint Com- 
puter Conference, IRE, AIFF, 
ACM, Statler Hotel, Los An- 
weles, Calif. 


Feb. 26-28: Joint Military-Indus- 
trial Guided Missile Elec 
tronic Test Instrument Sym- 
posium, Redstone Arsenal, 


Huntsville, Ala. 


Mar. 18-21: IRE National Con- 
vention, Waldorf-Astoria Ho 
tel, New York Coliseum, New 
York, N. Y. 


sritish Radio And 
Electronic Component Show, 
Grosvernor House and Park 


Lake House, London, England. 


Apr. &-I1: 


Apr. 9-10: Annual Industrial 
Electronics Educational Conf., 
IRE, Armour Research, IIl. 
Institute of Technology, Chi- 
cago, Il. 


Apr. 11-13: Southwest IRE Re 
gional Conference & Electron 
ics Show, Shamrock Hilton 
Hotel, Houston, Texas. 


nt inwanted frequencte 
vith the 


equipment, 


interfering operath 
radio 


IT&T’s 


lon ol 


developed 
lederal Labs, is a new 
what is 


as a magnetostriction filter 


technically know 


> Austrian recorde} 
reached a total of 24,250 units dui 
first 10 1956 


compared to 18,000 units durin 


tape 


‘ xports 


ing the months of 


y all 


of 1955 


> Forty color television projection 


systems for use in a national closed- 


circuit tv service were purchased 


by Closed-Circuit Telecasting Sys 


tem from RCA 
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WIDE RANG 


wEEP- 
—” 
% 


* Qa 


Oe TEV Lt) 


® Continuously Tunable Thru 
Video VHF and UHF Frequencies, 
50KC-950MC Range 


® Sweep Widths to 40 MC 
® Single Dial Tuning 


Used with a standard cathode ray os« illoscope, 
the Kay Calibrated Mega-Sweep will display the 
response characteristic of wide band circuits over 
the frequency range of approximately 50 ke to 
950 mc. It features a calibrated dial indication 
of the approximate output frequen y. The cen 
ter frequency of the sweeping output voltage 
may thus be. set to an accuracy of about 10% 
The calibrated Mega-Sweep is the ideal instru 
ment for use in alignment of amplifiers and fil 
ters also as an FM source of wide range for 
instructional and lab purposes, 


SPECIFICATIONS 
Freq. Range: 50 kc to 950 me 


Freq. Sweep: Sawtooth, adjustable to 40 m« 
Repetition rate, 50 to 100 c/s 


RF Output: High, approx. 100 mv max. into open 
circuit. Low, 5 mv into open circuit 


RF Output Control: Microwave attenuator con 
tinuously variable to 26 db 


Output Waveform: Less than 5% harmonic dis 
tortion at max. output. 


Meter: Provides crystal detector current for peak 
output. 


Regulated Power Supply: 105-125 v., 50 to 60 
cps. Power Input, 100 watts 


Send for Catalog 110-A 


$495 f.o.b. factory 


See us at the IRE Show 
Booths 2608 - 09 - 10 


KAY ELECTRIC COMPANY  veot 


14 MAPLE AVENUE PINE BROOK, N. J. E-! 
CAldwell 6.4000 
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TAN 
CALIBRATED 


Mega-Sweep 


USLASLU 
SWEEPING OSCILLATORS 
for every application 


Mega- Sweep 


Widest range of the Kay line of sweeping 
oscillators. Provide ontinuous frequency 
coverage up through UHF-TV bands 
SO ke to 1000 me. Widely used in radar 
em development and in alignment and 
testing of TV and FM systems and components, as well as 
band IF and RF amplifiers and filters. Freq. range 
)me to 950 m Write for Catalog 100-A. Price, $465 


factory 


KAY 
111-A CALIBRATED 


Mega-Sweep 


Higher output model « ibrated Afega-Sweep, with zero 
level baseline. Higher output fac ilitates frequen y response 
testing of UHF converters or tuners. Wider sweep width 
permits multi-channel response viewing. Zero level base 


line is convenient means of measuring gain of test circuit 


SPECIFICATIONS 


Frequency Range Output Impedance 


Output Voltage 

(Inte Leed) 
1. 10 me—950 mc 70 ohms unbalanced 0.15 Vols 
2. 450 mc-—900 me 300 ohms balanced 0.3 Volts 
Sweep Width: Continuously variable to approx. 40 me max 


Write for Catalog 111-A Price, $575 f.0.b. factory 

kay 112-4 cauisraten Mega-Sweep 
Same as 111-A, except total frequency range is 800 me to 
1200 me. Catalog 112-A. Price, $875 f.0.b factory 
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Silicone rubber insulations are 


resistance to degradation under heat 


of the insulation, With BH "1151" Fibetglas*® Silig@ne 

Llastomeric Sleeving you have color and positive produet protection, 
Whether you use Natural (Offwhite), Red, Yellow Blue, 4oreen, 
brown Orange or Violet, the superior insulation 

benefits are the same, And, with tracer stripes available in all 


colors, 64 combinations are at your command 


Thu precise ly compounded coating of BH “1151 produce sa Class 
Sleeving that easily meets MIL-I-18057 specifications, It offers 
prod ict protection through a continuous operation range of 

90°F. to 400°F., with no adverse effects from high spot soldering 


temperatures The resiliency and strength of the sleeving permit 


expansion to cover irr gularities and terminals 


Send for data sheets and production testing samples 


of BH 1151 testing 1s believing 
BENTLEY, HARRIS MANUFACTURING COMPANY 


1301 Barclay Street 
HOHOCKEN, PA. © TELEPHONE: TAYLOR 8-0634 


BENTLEY, HARR 


*BHi Non Praying Fiberglass Sleevings are made by 1 exclusive 
Bentley, Harris process (U.S, Pat. Nos, 243945540; 2647296 and 
64 4 Fiberglas”’ is Reg. T.M,. of Owens-Corning Fiberglas Corp 


Want more information? Use post card on last page 
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TUBE enna net 
DESIGN 
NEWS 


RECEIVING . POWER . CATHODE RAY 


Now 54 600-ma, 31 450-ma G-E New, Special General Electric ‘“‘Sand-Blast” Process 
Scrubs 5-Star Tube Pins for Better Electrical Contact 


Series-String Receiving Tubes! 
Every Circuit Requirement Met 


By the steady iner 
string types for tele 
Originator of seri 
to keep abreast 
TV manufacture 
Both in 6G00-ma an 
are G-E tube 
to fill virtually 
The 54 600-ma tyt 
reliability to | 
receivers, while the 41 G-I 
ofter the same advant 
sets and porta les 
In handy & 
Electric ha prepare 
series Tring tube 
key ratings. ¢ Opi 


he G.I ABOVE: operator holds a 5-Star high-relia- 
the J othce 


bility cube while streams of abrasive emulsion 


scour oxidation off surfaces of pins 





LEFT: pins before and after cleaning (unre- 
touched photograph) 


New GL-6942 900-mc Power Tetrode Has " 
Heavy-Duty Cathode for Long Tube Life ss testcase 
y-Uuty g | 
time the . ; re io bpp wees 
of ind-blasting ', or scouring the 


pelled emulsion of abra- 


with a jet proj 


that rotate 60 crub off all 


! other IM purities 


Hues an 
1 pins have surtaces tree trom 
tance 


tube pins are rinse 1 in 


Iried by infra-red lamy 
rged in, the full 


conductive. Ele 


that contribute 
! 
eliabulity Cleaning pins 
| 
inalong chain of G-I 
{ r rir y ’ 
an esting teps 
lepen fal le cube service 
istrial applications 
Checking a GL-6942 for operating temperature (optimum relationship between cathode : 
} ! yn rects * t bes 
emission and cathode life). Increasing power is fed into tube filament until! cathode glow avy ity Gesign protects 5-stat Pubes 
matches color of the element in the opt il pyrometer, calibrated for 1LOSOK the opti 
mum figure. Thoriated tungsten for the cathode permits high-output service with long 


tube life. See further GL-6942 story on next page, describing tube and its applications (Continued on Page 2 Column 2) 





New General Electric 2-Gun 7ALP19 and 7ALP25 
Have Space-Saving Rectangular Face-Plates 


G,uns are separately con 
trolled, and share a single 
face-plate for their inde 
pendent presentations 
[hese presentations may 
be alike (for precise com 
parison) or unlike, Tube 
deflection and focus are 


both electrostatic 


C,eneral Llectru new ca 
military istrial sery 
when imstalle 
Carrie lual image: 
rectanpular, with virt 
i t-acceleration 
tra-hipgh sensitivity 
oltape requirement 
Iwo types are in produc / 19 


th a phosphor that eliminates the initial 


NEW PRODUCT BRIEFS 


Receiving Tubes: 
4BA6. New (,-E 450-ma series-string version 
of GBAG high-gain amplifier pentode 
4886. New G-b 450-ma series-string version 
of OBEG pentagrid converter he ptode 


SCL8, 6CL8. New (G-E triode-pentodes for 
v-h-f TV tuners. Tubes are identical except 
for (1) heater ratings, (2) SCLS& is suited to 


60O0O-ma series-string circuits 


12816. New G-E remote-cutofl pentode for 


use as amplifier in auto radio receivers 


Cathode-ray Tubes: 


128P°7-D. New General Electric 12-inch C-R 
tube for radar and oscillographs. Magnetic 
focus; 5O-degree ce flection angle; long per 


sistence phosphor " 


Ask for 
complete information! 


EASTERN REGION 


General Electric Company, Tube Sales 
200 Main Avenue, Clifton, N. J 
Phones: (Clifton) GRegory 3.6387 
N_Y.C.) Wisconsin 7-4065,6,7,8 


General Electric 5-Star 
“Sand-Blast’”’ Process 


(Continued from Page 1) 


ration are hazards, as in 

ur service. Manufacture 

cial trained G-E work 
W hite 


Lriiifie 


ucts that can come tr 


Star life tests : 
ictual tempecfral 


ndimons 


wntime ana 


maintenance 


CENTRAL REGION 


General Electric Company, Tube Sales 
3800 North Milwaukee Avenue 
Chicago 41, Ill 


Phone: SPring 7-1600 


1 Kw GL-6942 Meets Power 
and Frequency Needs in U-h-f 
“Scatter Propagation’ 


new General Electric GL-6942 power 


rode lends itself to scatter-propagation — 
techniques, by which a military or Commer 
ignal 1s pushed beyond line-of- 


nission into distant areas 


le ability; stamina 


max-rating Ope ration 


r this work, 


ICncy 


eloping new ype GL-6942 for 


for other uses mili 


Dropapation or 

i commercial, where high tube out 

join with long life, General Ele 

1 design features that 

OOO hours and more Opera 

xtensive G | factory 

f the tube to 

ime at CO} Outy ut 

6942 cathode is a 

ion-with-long-life thoriated tung 

ler. Grid material is strong, de 

ible platinum-clad tungsten. Ring-seal 

struction and ceramic insulation are 

contnbuuons to t strength and 
high temperature resistance 

[ype GL-6942 has many u-h-f applica 

tions waiung for icin Communications, TV 

transmission, and data-link systems. Forced 

air Cooling simplifies installation and main- 


tenance Complete ratings characterisucs, 


ind performance data on request 


& 
c ra h tue 


NEW 
EDITION! 


G-E Computer 
Tubes and Their 


Applications ede 


Includes complete technical data on 
General Electric computer tubes 
standard and §5-Star high-reliability 


types Ask for Booklet ETD-1140-A 


WESTERN REGION 


General Electric Company, Tube Sales 
11840 West Olympic Boulevard 
Los Angeles 64, Calif 


Phones: GRanite 9-7765; BRadshaw 2-8566 


Progress /s Our Most /mportant Product 


GENERAL GQ ELECTRIC 


ELECTRONIC COMPONENTS DIVISION, GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y 
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RADAR PULSE PACKAGES 


FILTRON DUAL PULSE PACKAGE 
Part No. PP 2218 


CHARACTERISTICS 


Input: 500 VOC. 

Output Pulse: 3 KV. posi- 
tive at 2.5 amps. 

Pulse Width: 0.8. sec. at 
half power points. 

R ition Rate: 410 nom- 
—_ in each of two chan- 


Operating T t 
—55°C to +70°C ambi- 
ent. 

Altitude: 65,000 ft. 

Shock & Vibration: Per MIL 
Specifications. 


INTERFERENCE 


1957 


a 


FILTERS 


Let Filtron engineers design, build and test pre-engineered pulse packages 
for your radar transmitter system. Saves tedious trial-and-error develop- 
ment work. Eliminates assembly and testing. Reduces inventory. 


FILTRON’S TRIGGER-PULSE PACKAGES are designed around a carefully matched 
and balanced (1) pulse network (2) charging choke and (3) pulse trans- 
former of the line-type modulator. They can be engineered to generate 
pulses having sufficient power and impedance to trigger any high power 
hydrogen thyratron. 


FILTRON’S HIGH-POWER PULSE PACKAGES are schematically similar, but will 
generate an optimum required pulse shape for specific radar system trans 
mitted-pulse parameters. Call on Filtron’s field engineers they will visit 
your plant to assure optimum performance of the pulse package in your 
system. 


All Filtron pulse packages are balanced, inspected and 100%, tested before 
leaving the plant. Don’t take chances on unmatched components purchased 
separately. Don’t waste valuable engineering man-hours. Find out what 
Filtron’s pre-engineered pulse packages can do for you. 


: TESA OE LA NER PE RA OE 0 A ee 


Canadian Representative: Aircraft Appliances & Equipment Lid., 585 Dixon Side Road, Toronto 15, Ont., Canada 


‘nee 4 at 


PULSE NETWORKS «+ DELAY 


LINES 


33 





Complete 


Heal rapidly dissipated by unique heat-sink design. 
No outpul transformer needed—amplifier works directly into Oster 
designed size 10 servo motor with center tapped control winding. 


AMPLIFIER DATA 
¢ Input Impedance: 2500 ohms 


¢ Load Impedance: 250 + JO ohms. This is the 400 cycle 


stall impedance of an Oster [ype 10 5054 (3 servo motor 
control phase when resonated with 2.0 microfarad « apacitor 
. Power (ain (ope n loop onditions no negative feedback) 
50 D. B. minimum 
¢ Power Output: 0.5 watt minimum 
¢ Power Requirements 
t- 19.5 Vde~ 250 ma 
t 4 5 Vide 20 ma 
t+ 8.5 Vde 6 ma. (regulated + 5 


( 


e Amplifier Rating: 0.5 watt min. at 25° 


¢ Environment proof operation assured by encapsulation of 
amplifier assembly 


TRANSISTORIZED 


AMPLIFIER 
& SERVO MOTOR 


SERVO MOTOR DATA 


¢ With .015V at 400 cycles applied to amplifier input, motor 
pinion rotates 5000 RPM minimum under no load condi 
tions. 


¢ With .075V at 400 cycles applied, motor develops .|5oz.-in. 


minimum stall torque. Minimum speed 6200 RPM under 
no load conditions 


¢ Up to 0.2 oz.-in. torque can be obtained by energizing the 
reference phase with 31.0V if motor has an adequate heat 


sink. This results in a reference phase current of approx. 
.210 amperes. 


Engineers for Advanced Projects 
I nleresting, varied work on designing 


transistor circuils and servo mechanisms. Contact 


Mr. Zelazo, Director of Research, in confide ¢ 


Input impedance variations to meet your specific requirements can be made. Write for additional information today. 


Other products include actuators, servos synchros, AC drive 
motors, servo mechanism assemblies, DC motors, motor 
gear-lrains, fast response resolvers, servo torque units, refer 
ence and lachomeler generators, synchro indicators and 


motor driven blower and fan assemblies 


chit 


MANUFACTURING CO. 
Your Rotating Equipment Specialist 


Avionic Division 


Racine, Wisconsin 


BURTON BROWNE ADVERTISING 


Want more information? Use post card on last page 


January 1, 1957 — ELECTRONICS 





Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons 


VOLTAGE TUNABLE 


QK546 
1,000-2,000 Me, : QK543 4,800-9,600 Mc. 


CTF TE rr 
QK544 


verre ee ae 


QK535 7,500-15,000 Mc. 


1000 4000 9,000 1),000 


QK518 
specifications 


Frequency: 2,000-4,000 Mec 


Rapid electronic tuning by vary 
ing delay line voltage from 150 
1,500 Volts 


Power output: 0.1 to 1 watt 


Complete with compact perma 
ent magnet 


Approximate maximum dimen 
sions: 10” long, 4%” high, 47%” 
wide 

° © 
Raytheon Backward Wave Oscillator Series 


for wide, rapid electronic tuning —1,000 Mc. to 15,000 Mc. 


The tubes in this revolutionary new line of Raytheon Backward Wave Oscillators give you 
four outstanding performance advantages 

1. Electronically tunable over an extremely wide range of frequencies 

2. Frequency insensitive to load variations 

3. High signal-to-noise ratio 


4. Can be operated under conditions of amplitude or pulse modulation 


These new tubes are finding fast-growing applications in microwave 

equipment, including radar and signal generators Excellence in Electronics 
Write today for free Data Sheets on this series of Backward Wave 

Oscillators. We'll also be happy to answer any questions you may have 

on this new line 


RAYTHEON MANUFACTURING COMPANY 


Microwave and Power Tube Operations, Section P1-55, Waitham 64, Mass. 
Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park nois; 622 aBrea Avenu 


Raytheon makes Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving Tubes, Picture Tubes, Transistors 





Model 630-NA Mee BEFORE 
Volt-Ohm-Milliammeter $69.50 r 


MM this tr one WO MM 
7t Q. BAangOs at 


conventional testers 


‘ Mir fr widictiin again anNeltands 
Praguoney compensated for ac- 


curate readings through 20,000 cps aud 


Mighesl accusmacy 12% DC to 1200 


volts, 3% AC to 1200 v ile and 


knife-ed je pointer t e 


AAE-DE on same s 
Aeadd 0.\ ohms throvat 


ug 100 me } hms 


3 ncorporating the famous Triplett SINGLE 

; ~ KNOB CONTROL, Model 630-NA comes 
1, : complete with snag jt batteries (standard 

c D cell for longer life), test leads, alligator 

y ’ CHIPS, SKI bber feet and thor ugh 

6 D instruc f OTHER LEADING TRIPLETT 

; FEATUR v resistance contacts through 

: ba }‘ complete sulated heavy 
My ve ‘ , le pias nt with lor jer 
Kd - 20S! — » scale 5 dard sensitiv 


Pe 4 


a, Wa 
af wi 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY © Bluffton, Ohio 


3G uGban 


THE MIGHTY NINE V-O-M LINE 


631 630 630-A 310 630-T 666-KK 625-NA 666-8 
Combination The Popular A Good Lab and The Smallest For Telephone Medium Size The First V-O-M Medium Size 
V-O-M——VIVM All. Purpose Production Line Service For With 10,000 w 


Complete V-O-M ith 
V-O-M V-O-M Field Testing Ohms/Volt AC 630 Features 


With Switch 


Went more information? Use post card on last page 
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DISCAP 
CERAMIC 
CAPACITORS 


ELECTRONICS — January Bs 


specify RMC DISCAPS for 


} -* + > ve ‘ ‘ , 
cae ba SS Loa COOSLAatiilG Ca Wei Ss 


> 


RMC has steadily increased its leadership in the ceramic 
capacitor industry as a direct result of a continuing research 
program. Our modern research laboratory has contributed many 
innovations in the field and is always at work improving the 
characteristics of standard DISCAPS. Write on your 

company letterhead for information on DISCAPS for standard 


or special application 


RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 
Two RMC Plants Devoted Exclusively to Ceramic Capacitors 


He era aD 
FACTORIES AT CHICAGO, ILL. AND ATTICA, IND, ~~ 


Want more information? Use post card on last page 





When 


you 


FERRAMIC 


need 


en eet | 
iInmaustrial 
== Ceramics 
consult...” 


MAGNETIC 
MEMORY 
PLANES 


“ADVAC" HIGH 
TEMPERATURE 
SEALS 


General Ceramics design and production facilities are 

geared to today’s electronic and electrical requirements. 

In many cases, standardized designs and production 
STEATITES methods can reduce costs and facilitate delivery. When 


specifications call for new designs and engineering, 


experience is available to help solve your problem 


: General Ceramics’ half century of ceramic manufacturing 
> ' 
i ° 


uy d quickly, and economically! 

3 > 

¥ For Complete information, 
ee call or write Department E 


Manufacturers of FERRAMIC CORES, MAGNETIC MEMORY CORES, MEMORY PLANES, MICROWAVE FER- 
RITES, SOLDERSEAL TERMINALS, HIGH TEMPERATURE SEALS, STEATITE, ALUMINA & CHEMICAL STONEWARE 
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\ our 
SeKe Coy mc] OVN® 
9 wha cts 


| 
: 
: 


] 


Because your production lines must roll evenly, we’ve geared AUTOMATION: Plug-in termination available in temperature 
our production to roll in valleys and peaks, if need be—so compensating, stabilized capacity, general purpose bypass, 
that your C-D) capacitors will arrive the day you need them close tolerance dise type 

That’s why seasonal production peaks are never too much 


: Feed-thru, stand-off, s ype 
for C-D’s 16-plant manufacturing capacity. SPECIAL DESIGN TYPES: |’eed-thru, stand-off, spool types are 


among the many special design ceramic types developed by 
Typical C-D ‘‘Million-Dollar Body”’ Ceramics: C-D in accordance with customers’ specific requirements, 
- 1s} wit articular ‘ference to the v requency field. 
DISC TYPES: Temperat 1! compenssé gy, stabilized capacity, ith par ilar refere e to th hig h fr juency field 
general purpose by gh voltag A-C line bypa Write for catalog to Cornell-Dubilier Electric Corporation 
ith Plainfield, New Jersey. 


CoRNELL-DUBILIER CAPACITORS 


c VENICE, CALIF 
INTERNATIONAL, MY 





Sizes and Types for every Fuse need 
youll quickly find the 


min the complete 


Standard type, dual-element (slow 
blowing), renewable and one-time type 
fuses are all available from one source 

BUSS. You'll save time and trouble 
by turning first to BUSS when you 


need fuses 


And of great importance, there are 


no ‘kicks’ or complaints from your 


customers about the operation of BUSS 
fuses for 


to assure dependable pro 


tection under ill service conditions, 


BUSS fuses are tested in a sensitive 


electronic device. Any fuse not cor 
rectly calibrated, properly constructed 
and right in all physical dimensions is 


automatically rejected 


Save engineering time on special 


problems in electrical protection. The 


BUSS fuse engineers are at your 
service to help you determine the fuse 


or fuse mounting best suited to your 


BUSS fuses are made to protect 
-not to blow, needlessly 


Want more information? Use post card on last page 


right fuse for the job 
BUSS fuse line! 


needs. If possible, they will suggest a 
fuse or fuse mounting already avail 
wholesalers’ stocks 80 


able in local 


that your device can be easily serviced 


For more information on BUSS and 
FUSETRON Small Dimension fuses 
. . Write for bulletin 
Mfg. Co. (Div. of 


Co.), University at 


and fuseholders . 
SFB. Bussmann 
McGraw Electric 


Jefferson, St. Louis 7, Mo. 


am 


TRUSTWORTHY NAMES IM 
SLECTRICAL PROTECTION 
electronic, avtomotive 


yy ies ee 3 
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Makers of a complete 
line of fuses for home, 
farm, commercial, 





Compact power relay- 
high contact ratings 


More relay for your money —that's 
the big thing you get when you spec- 
ify Ward Leonard’s Bulletin 105 for 
light power switching jobs. 

No delicate, misapplied telephone- 
or instrument-type relay, the 105. 
From rigid phenolic base to ample 
silver-to-silver, self-cleaning contacts, 
the 105 is built to deal with power . . 
just like the larger Ward Leonard re- 
lays and contactors. And yet it’s ex- 
tremely compact and low in cost. 

You'll find the Bulletin 105 relay— 
in SPST, SPDT, DPST, and pppr types — 
ideal for controlling power to electric 
heaters, signals, pumps, radio and tv 
transmitters and public address sys- 
tems. 

Check your catalog file today for 
Bulletin 105. If it’s missing write to: 
Ward Leonard Electric Co., 31 South 
Street, Mount Vernon, N.Y. (In Can- 
ada: Ward Leonard of Canada Ltd., 
Toronto. ) 1 


E N G l N E E R ! N G D A T A COIL. VOLTS : 6, 8, 10, 12, 24, 32, 48, 115, 230 


SINGLE POLE BULLETIN 105 RELAY AVG. COIL WATTS: 2 D.C., 3.75 A.C 
Contact Ratings PICK-UP: 85% or 'ess of rated voltage 
WEIGHT: 5 ounces 
rERMINALS ; Stud type 
0-24 
25-125 


126-250 . LIVE BETTER... Electrically © it , 


" 
Crm” 


*Ratings are non-inductive. 


wy 
U 
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PRECISION INSTRUMENT 


BORG-MOTORS 


Powerful for their size, the Sub-Fractional Horsepower BORG-MOTORS are in every sense rugged 


and dependable. Designed for quality instrument applications, they today serve the Industrial TV, 


Recorder, and Instrument field 


BORG-MOTORS are available in synchronous and induction types, with or without gear train 
End bells and gear train cases are die-cast alloys ... precision machined to form a totally enclosed 
housing Geared output shafts have two heavy bearing supports to accommodate radial loading. 
All gears are precision hobbed. Die-cast rotors, mounted on two ball bearings. assure long life 


and continued accuracy. 


For many years Borg has made quality precision instrument motors in production quantities. 
Borg has complete research, engineering, and production facilities to assist you in solving your 
design and ‘production problems 


Reproductions of the Borg Dog, Duke, by artist 


: * © O. Jack Bond are free upon request. These life-like, 
Write for Complete Engineering Data lithographed reproductions contain no advertising 


and are suitable for framing. 
CATALOG BED-A5é6 


BORG EQUIPMENT DIVISION 


THE GEORGE W. BORG CORPORATION 
JANESVILLE, WISCONSIN 
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These EL-MENCO Dur-Mica Capacitors 
will still be on the job! 


In rigid life tests in which the applied voltage was 1 '/2 
times rated voltage and the ambient temperature was 125° 
centigrade, El-Menco DM-15, DM-20 and DM-30 
capacitors out-distanced all normal ratings with each 
lasting over 10,000 hours. Because of the acceleration of 
these tests, the life of these capacitors may be equivalent 
to 15 years or more under normal operating conditions. 


New, toughened phenolic casing prolongs life, increases stability 
over wide temperature range. Made to meet environmental and 
electrical requirements of RETMA and MIL-C-5 specs. Parallel 
leads simplify use in television, computors, minia 
ture printed circuits, guided missiles, ind countle ss 
civilian and military applications 
Fl-Menco Dur-Mica DM15, DM20, and DM40 
Capacitors Assure 
1. Longer Life {. Excellent Stability 
Potent Power Silvered Mica 


4. Smaller Size 5. Peak Performance 


FOR PRINTED CIRCUITS — DM 15 
; and OM 20 WITH CRIMPED LEADS 
oa a We'll be glad to advise you on your specific needs Crimped leads specially designed 
——_ Put El-Menco Dur-Mica Capacitors to your own for printed circuits . . . Available 
Write for tree tests. See for yourself for immediate delivery. And lead 


ae aa ones lengths cut to your specifications 
firm's letterhead 


THE ELECTRO-MOTIVE MFG. CO., INC. 


WILLIMANTIC, CONNECTICUT 


© molded mica * mica trimmer 
°* tubular paper * ceramic 


Arco Electronics, Inc., 64 White St., New York 13, N.Y 


Exclusive Supplier To Jobbers and Distributors in the US. and Canada 
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Product Resolver 
Amplifying Unit 
»ver removed) 


Product Resolver 
Converter 
(cover removed) 


liacceuaatubnimaeiiieabaniiiaaicdiesiamlaiialaal 


WESTON 


INSTRUMENTS 


perm * 


WESTON inouctronic®” 
PRODUCT RESOLVER 


— produces a direct current proportional to 
the product of two varying electrical signals 


® four-quadrant operation 
precise ...0.1 per cent 
eau mea let mes aL 
speed — 15 millisecond period 


TdT T4toli A LC ha ae eet etl a 


This Weston Product Resolver employs an electronically 
balanced electrodynamometer instrument mechanism to 
develop a product output signal from two input signals by 
torque multiplication. The Inductronic® balancing system 
provides precise and rapid response, and an exceptional 
order of response to displacement. The mechanism is unique 
to this purpose and stems from Weston’s long experience 
in the design and manufacture of precision dynamometer 
mechanisms. The complete story on the Model 1482 Induc- 
tronic Product Resolver can be obtained from your local 
representative or by writing Weston Electrical Instrument 


Corp., Newark 12, N. J., A subsidiary of Daystrom, Inc. 
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PROPERTY AND APPLICATION DATA 


ON THIS VERSATILE ENGINEERING MATERIAL 


Du Pont TEFLON’ provides new opportunities 
for miniaturization of electronic equipment 


Because of its unusual combination 
of properties, Du Pont TEFLON tetra- 
fluoroethylene resin provides new 
opportunities for the miniaturization 


of electronic components 


TEFLON has a low loss factor, low 
dielectric constant, and high volume 
resistivity. It maintains full electrical 
insulating characteristics, when 
flexed or bent during assembly and 


installation 


TEFLON also has good mechanical 
strength and an exceedingly low co 
efficient of friction. It is the only in 
sulating material available today that 
is inert to nearly all chemicals and 
solvents normally used in commer 
cial practice. An exception to this is 
metallic sodium and the other alkali 
metals. At elevated temperatures and 
pressures, halogens and certain hal 
ogenated chemicals and solvents may 


affect TEFLON 


Use of TEFLON can help cut pro 
duction costs, too. The soldering iron 
will not burn or melt insulation of 
TEFLON. This saves time, labor, and 


materials 


The following: applications are 
typical of the current uses of TEFLON 


tetrafluoroethylene resin 


MAGNET WIRE. Such wire, coated 


with TEFLON, is widely used on high 


NEED MORE 
INFORMATION? 


Clip the coupon for additional 
data on the properties and ap 
plications of versatile Du Pont 


TEFLON tetrafluoroethylene resin. 


temperature components for aircraft 
and guided missiles, transformers, re- 


lays and various types of motors 


HOOKUP WIRE AND LEAD WIRE. In- 
sulation of TEFLON on hookup and 
lead wire proves advantageous on 
transformers, motors and harness 
assemblies for high-temperature ap 
plications. The chemical resistance 
of TEFLON is particularly valuable in 
gyros and other hermetically sealed 


components 


COAXIAL CABLE. 


tric medium of coaxial cable, TEFLON 


Used as the dielec 


permits the design of miniature con 
structions which are the equivalent 
of coaxial cables using much thicker 
insulation of other materials 


TUBING. 


vides excellent protection for tubing 


Insulation of TEFLON pro 


used as bus wire and jumpers 


RESISTANCE WIRE. Insulation of 
TEFLON on small resistance wire fa 
heating 


cilitates miniaturization of 


equipment 


GLASS-FIBER PRODUCTS. 


of TEFLON is being applied currently 


Insulation 


to such glass-fiber products as lacing, 


tape and cwing thread TEFLON 


provides excellent temperature re 


sistance and withstands cutting ac 


tion of glass fiber 


E. I. du Pont de Nemours & Co. (Inc.), Poly 


Room 171 Du Pont Buildin 


In Canada: DuP t Con f ¢ 


} 


Wilmington 98 


a a 

e lubing of TRFLON serves as an insulator 
around two stainless-steel studs in miniature 
used in military aircraft 


rotary tap switches 


—— 


@ The paper clip ine s the 


these coil 


mall size of 
| TRPLON is One im 


portant re on why iy can be miniaturized 


. 
Khas chain en 
; St sean 
> Te errre, 
 — 


(¢ 


wrapped lead 
if miniaturized 


with Teron 


hemicals Department 
Delaware 


56) Limited, P.O. Box 660. Montreal Quebec 





Four sizes of shielded coil forms cover a wide range of design requirements. Dimensions when mounted, including 


6 diameter x 2” high; LS-10, x Vie 


terminal ire: LS-12 (square type for printed circuit x x LS-9 
LS-11 6” x Keach form mounts by a single stud. Windings may be universal or wound to your 


specifications 


Where shock treatment doesn’t work 


CTC miniaturized shielded coil form foberts and A wiate Ine 068 West 


ire highly hock re tant. With me Wasl ton Blvd., Los Angeles 16, and 

chanically enclosed, completely shu lded cenato Court kKtedwood Cit ‘al 

coil windings, they bring all the rugged = 
ness and dependable performance you 

require for your “tight spot ipplica a’ ‘ a ee a ae 

tions IF strips, RF coils, oscillator olic for Piso naenl a hetiie 


VC combine 


7 


tl component 

mount cle 

material certification abe 

tep of production ind 

product And CTC 


means CTC can fill your ord 


volume, from smallest to largest 


lor imples vecifications and rice 
write i.” Maken ear Dent CAMBRIDGE THERMIONIC CORPORATION 


Cambridge ‘Thermionic Corporation ! . 
» : : ma SO y "a? ed 1é “€ | ( y 
Se Meets Aen Wea akers of guaranteed electronic components 4 
4 
’ 


Mase On the Weat Coast contact E. \ custom or standard 
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om ) rocket swooshing heavenwarad 
I 


vecome more and more familiar as we 
thumb through today’s industrial publications. 
The recalcitrant rocket shown on this page 
indicates that things can go wrong in research, 
and we don’t claim that the absence of a 
Sanborn oscillographic recording system some- 
where along the line was the reason for this 
disappointing trajectory 

What we do wish to iy 1s that Sanborn 
equipment is playing an increasingly vital part 
in rocket development. Used in the laboratory 
to record flight behavior simulated by analog 
computer ind in plotting rooms at testing 
bases to tape down telemetered data, Sanborn 
'150’s”” are helping rocket to get and stay 
where they belong 

You can see Sanborn ystems in many 
other places too Oil field electroni come 
ponent production lines, machine tool plant 
hydraulic testing laboratori« numerous altr- 
craft manufacturer computing faciliti 
are putting single to 8-channel Sanborn system 
to work Most are housed in vertical mobile 
cabinet while those in the ‘‘field’’ are often 
divided into portable packages for each instru 
ment All of them give their users inkl 
permanent recordings in true rectangular co 
ordinate one percent linearity, a8 many a 


nine chart peeds and the efficiency ind 


economy) inherent in Sanborn unitized design i oF se op ae 
FAY 


A dozen different plug-in preamps further a 
; rat A 


extend their value, by making change- 


(Oe > ANB ORN 
and easy procedure. 


: COMPANY 
et CAMBRIDGE 39, MASSACHUSETTS 
7 Which way rockets are going may 
not be a primary concern of yours. 
5 Sy = if recording problems are, 
AND “pees 
9- 


, 4-, 6-, 8- CHANNEL 16 page “150 System" catalog 
8-, 6-CHANNEL 4-CHANNEL 2-CHANNEL 1-CHANNEL ANALOG COMPUTER SYSTEMS Write to us for a copy 
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How HARRY WOLFF Co., Inc., 


AUBURNDALE, MASSACHUSETTS 


prolongs life of ‘5000 
RADAR TUBES 


“3 


MICRO-VISION 


A tiny burr on this tuning crown will burn off 
at normal operating temperatures and cause ra- 
dar tube failure. Precision components like 
this are made of metals that cost over $100 per 
pound, The tube costs up to $5000. Obviously, 
rejects and failures are prohibitively costly. 

That's why Harry Wolff Co., Inc., uses 
Bausch & Lomb Stereomicroscopes to check 368 
different edges of each tuning crown. Inspectors 
see the work right-side-up, clearly magnified in 
vivid 3-dimensional detail. Burrs are quickly 
revealed, and easily scraped off. 

And that’s why Harry Wolff, president, says: 
“We consider the B&L Wide Field Stereomicro- 


scope as important to us as a precision lathe.” 


GET THIS EXCLUSIVE 3-D 
MICRO-VISION BOOK 


See actual stereo views! Know fi 
. 


how and where to use Stereo 
microscopes. Choose exact 
model for job needs, with 
BAUSCH er LOM 3) unique Selector-Chart 
Write today for Manual 
D-15. Bausch & Lomb Op 
tical Co., 61413 St. Paul 
St., Rochester 2, N. Y 


from giass to finished product 
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Square RE-USABLE Metal . 


Pad-Kaging Containers 





LIMINATE mojority 0 


handling and storage problems 


REDUCE shipping 


weights and cubic footage 







cE. ees 





These RE-USABLE Metal Pad-Kaging Containers were developed 
by PETERS-DALTON for the U.S. Armed Forces. They have been 
approved and are in use for shipping and storing innumerable 
items. 












P-D Containers eliminate the storing of many cumbersome and highly 
inflammable materials—they also eliminate the excess labor usually required 
in packaging such items as delicate radar instruments. Older methods 
caused finished packages to be heavy and bulky. They were susceptible 
to breakage and penetration to moisture and fungus. They were wasteful 
because of their excessive use of man-hours and materials, culminated by 
the eventual scrapping of the expensive packaging. Also, when reshipping 
was required, old fashioned containers after having once been opened, ra gto: ype women 
were seldom satisfactory for adequate repackaging of the materials — Pn en nie 
endangering them to damage while in transit. These inadequacies and re 

limitations have been virtually eliminated through P-D RE-USABLE Metal 
Shipping Containers, 















co ¥ * 





Features include: Lightness: Completed packs weigh far less than older 
style types. Compactness: The P-D RE-USABLE Metal Containers fre- 
quently save more than 50% of cubic footage. Economy: Material and 
man-hour outlays for packaging are reduced 25%. 












Special Features: Containers are equipped with air fill valves to 
eliminate dangers of fungus or moisture and dial type humidity 
indicators. Drop handles furnished for containers weighing less than 
200 Ibs.—heavier containers have been designed for fork truck lifting. ee ae Le 
Extremely simple to close, only ordinary bolts (4 on the smallest con- 
tainer to 14 on the largest) are required; the simplest of hand tools 
perform the closing or opening operations. Optional: Pressure relief 
valves to equalize inside to outside pressures. 

+ + ¥ 

These RE-USABLE Metal Containers were manufactured by PETERS-DALTON 

for items ranging from aircraft engines, electronic parts, to large A-N con- 

tainers in all types and sizes for shipping purposes. Complete engineering 
and manufacturing facilities are at your disposal for design, testing and 
fabricating. We'll be glad to tell you more—just write, wire or phone. 

















STEEL SHIPPING CONTAINER DIVISION 


2 ndusirial Wash " eC ee eae 
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simplicity of design. 


Above is the OHLA Indicating Amplifier, a product of ‘ veleam Diviste 
mounted Sola 


of Minneapolis Honeywell, Housing is removed to show « 


Type CVE Regulated Power Supply Transformer. Inset is an extended-range 
characteristic showing linear amplifier output 


Sola-Regulated DC Amplifier Provides 
Reliable Measurement of 2x10°"°W Signals 


The Doelcam 2HLA-3 DC Indicating Amplifier has 
introduced a standard of performance heretofore un 
ittainable in the field of amplification and measurement 


of low level de signals. This precision instrument meas 
ures signals as small as 2 x 10 '° watt. High gain, excel 
lent linearity, and negligible drift of the 2HLA-3 are 
unaffected by variations in line voltage or tube 
characteristics 


Contributing to this reliable and stable performance 
of the Doelcam amplifier is its chassis-mounted Sola 
Type CVE Regulated Power Supply Transformer. The 
Sola CVE static-magnetic stabilizer provides a single, 
compact source of plate and filament supply voltages 
regulated within +3°,, with input voltage variations of 
100-130 volts. All windings are on the same core, pro 


SOLA raksitctins 2 


r ' eaten . 


viding a moderately-priced unit to replace both voltage 
regulating circuit, or component, as well as conventional 
power transformer 


These Sola transformers are available in three stand 
ard models (+3°%% regulation); or in special designs 
with regulation of one winding as close as +1°%. They 
have no moving parts or tubes, and are completely auto 
matic, instantaneous, and continuous in operation. In 
addition, they provide self-protection against short cir 
cuit, and require no maintenance 


Your area representative will be happy to provide you 
with information on the specific benefits of a Sola Type 
CVE Regulated Power Supply Transformer as a com 
ponent in your product 


Write for Bulletin 7A-CV-170D 
SOLA ELECTRIC CO. 
4633 W. 16th St. 
Chicago 50, Ill. 


and Mercury Vapor Lamps, @ SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414 © NEW YORK 35; pw €. 


| CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical ra © LIGHTING TRANSFORMERS for All Types of Fluorescent 


125th $t., TRefalgar 46-6464 © PHILADELPHIA: Commercial Trust Bidg., Rittenhouse 6-4986 © BOSTON: 272 Centre Street, Newton 58 


’ Mass, 


Bigelow 4.3354 © CLEVELAND 15; 1836 Euclid Ave., PRospect 1-6400 © KANSAS CITY 2, MO.; 406 W, 34th St., Jefferson 4382 © LOS ANGELES 23; 
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Dual Directional Couplers 
for reflectometer measurements on coaxial systems 


4 all-new couplers! 


Complete coverage, These new -/p- couplers save your time by making 
216 to 4,000 MC possible, for the first time, convenient reflectometer 
measurements On coaxial antennas, transceivers 
counter-measures and TV equipment, etc. Each unit 
Ideal for power measurements centers on a major band but offers 2:1 frequency 
coverage. Directivity is high, units handle powers to 
Flat response, high directivity 50 watts cw, and insertion loss is low for permanent 
installation. The couplers can be used to measure 


forw ard or reverse powe! or to adjust system flatness 


Low SWR, wide band 


performance bp 760 series couplers are compact sturdy 
and precision built of highly heat stable materials 


for long-term accuracy 


SPECIFICATIONS 

-hp- 764D -hp- 765D -hp- 766D -hp- 767D 
Frequency Range: 216to450MC 450t0o940MC 940to 1,900 MC_ 1,900 to 4,000 MC 
Coupling Attenuation: 20 db 20 db 20 db 20 db 
Coupling Accuracy: +1 db +1 db +1 db +1 db 
Max. Prim. Line SWR: 1.10 1.15 1.20 1.25 
Max. Second. Line SWR: 1.10 1.20 1.30 1.35 
Minimum Directivity: 30 db 30 db 26 db 26 db 
Prim. Line. Insert. Loss: Approx. 0.15 db Approx.0.20 db Approx. 0.25 db Approx. 0.35 db 
Price: $125.00 $125.00 $125.00 $125.00 


All models: Power handling capacity 50 watts CW or 10 Kw peak. Primary HEWLETT-PACKARD COMPANY 


Line Connectors: Type N, Male & Female. Secondary Line Connectors: Type N, 

Female. Reflectometer Detectors: 7640/7650 take -hp- 476A; 7660/7670 36344 PAGE MILL ROAD * PALO ALTO, CALIFORNIA, U.S.A 
take -hp- 4208. Size all units: 9” long; weight 2 Ibs. Prices f.0.b. factory Sales engineers in all principal areos 

Date har b ab | A * * DAvenpo 


4 A’ 5 
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- Oxygen-free high conductivity 


copper «+.in convenient rod form 


Neea certified grade O.F.H.C.® copper rod—for use in vacuum tubes 
or other electrical or electronic equipment? 


Tube manufacturer 
ends rejects by using 


PB&B O.F.H.C. 
copper rod 


A major manufacturer of trans 
mitting tubes was getting rejects 


of approximately 2 


per cent in 
finished tubes, due to microscopic 
leaks in a copper part made from 
extruded rod, Each reject meant 
loss of a tube worth nearly $100 
This source of high vacuum leak 
age was impossible to detect be 
fore assembly. Since switching to 
O.F.H.C, hot rolled rod, supplied 
by PB&B, rejects from this cause 
have completely vanished 


We can supply you quickly from stock, to highest quality standards. 
You'll find this material useful and economical in many special appli- 
cations. Itis pre-forged and hot rolled, to produce a dense, homogeneous 
grain structure free from microscopic porosity. It is not subject to 
hydrogen embrittlement during hydrogen atmosphere brazing. We 
certify its conductivity to be at least 98% LA.C.S. 


Cold-straightened rod, in diameters of 4%”, 1”, 1144”, 1%”, 1\4” and 
1%”, to standard hot rolled tolerances, is regularly stocked in “‘as 
rolled” condition. You can order in random lengths, or we can cut to 
your specifications. 


Write today for a quotation on your particular requirements. 


Kegistered Trade Mark 
The American Metal Co, Lad 


PHILADELPHIA 
BRONZE & BRASS CORP. 


22nd and Master Streets, Philadelphia 21, Pa. 


—a subsidiary of 


MALLORY 
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for servo amplifiers 


..- 1OWw- 


speed switches 


..-control circuits 


.-- power converters 


CBS POWER 


Ju ta 


reputation in 


CBS power transistors have 


TRANSISTORS 


fine 
the 


eal ned al 


hybr id 


auto radio applic ations, 


CBS 2N156 and 2N158 PNP junction power transistor 


are recognize d as 


plifier 


be 


well as 


ton the market” for servo am 


many switching, control, and 


power conversion applications 


Check the a 


characteristics 


ON 


growing popularity of these transistor 
are two simple fact 


formly meet their 


saturation 


il 
howing the low colle ctor 


dvanced-engineering feature typ: 
and graph 
voltage help lo explain the 
Important also 
CBS 2N156 and 2N158 uni 


ind the 


The 


pec ition ure being 


delivered in production quantity 


COLLECTOR CHARACTERISTICS, 2N156 AND 2N158 


FEATURES 
High current gain at 
high current 
High current output 


High breakdown 
voltage 


High power handling 


capabilities with suita- 
ble heat sink 


5. Low saturationvoitage 
6. Low input impedance 


7. Stable, uniform char 
acteristics 





Let 


ou} 


dependable powell transistor tw 


ClO g 
209 gi 


Bulletin | 


applic ation ¢ 


300 MA 


200 MA 


100 MA 


SOMA 


25 mA 


1O MA 


idapt these 
Write for 


help 


ngineer ou 
need 


ing comple le d ila 


TYPICAL CHARACTERISTICS 


CHARACTERISTIC 


System voltage 


Collector dissipation 


Collector peak ir 


Reliable products 
through Advanced-Eng 


Maximurr 


ineering 


Switching power 


Current amplific 


junction tempers 


+ 
ao) 
| 


ation (\« 


2N1586 
? 


| 2N156 


) 
| £6 
eamp.) 20 


semiconductors 


CBS-HYTRON 


Serr 


A Division of 
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conductor Operations 


»well, Massachusetts 


Columbia Broadcasting Syster ne 
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New Stokes dual-tube in-line aluminizing system is setting high standards of 
economy and productivity at Thomas Electronics, Inc., Passaic, New Jersey. 


Electronic equipment manufacturers are profiting 


from other STOKES Vacuum Equipment... 


Vacuum Metallizers. Stokes manufactures Vacuum Impregnators. Manufacturers of Vac ym Furnaces. Stokes melting and 
a complete line of vacuum metallizing electronic equipment use Stokes vacuum heat-treating furnaces permit electronic 
equipment to plate selenium rectifiers, impregnation systems to obtain in manufacturers tO pre-process raw and 
printed circuits and other conductive proved characteristics of coils, conden- semi-finished materials with less contami 


coatings On non-conductive materials sers, Capacitors and other components. nation, for increased life and performance 





5 Cart In-line TV Dolly System 
Aluminizes 96 Tubes Per Hour 


New system at Thomas Electronics, Inc.—largest independent manu- 


facturer of cathode ray tubes — affords increased production... 


reduces initial cost... requires less floor space and maintenance 


ODAY's big news in TV picture tube pro 

duction is the new Stokes aluminizing 
system. This high-production equipment 
evacuates and aluminizes two tubes per cart 
with one pumping system. The new design 
affords several cost-cutting and production 
boosting advantages 


Greater production. Using a mechanical 
pump and 4-inch high speed “Ring-Jet”’ 
booster, overall cycle time is 6% minutes 
with 21-inch tubes—96 per hour with the 


standard five cart system. 


Lower first cost. Fewer carts are needed 
the basic unit, consisting of five carts with 
costs le ss than 


ten dollies, comparable 


single-tube systems 


Reference Data: 


ELECTRONICS — 


Mic rovat Pumps 


( atalog 5) 


Diffusion and Booster Pumps 
Specification and performance data 


Story of the Ring-Jet Pump 


How to Care for Your Vacuum Pump 
Booklet 755 


Vacuum In 
Vacuum Furnace Catalog 790 
Vacuum Metallizing—Catralog 780 
Vacuum Calculator Slide Rule 


ipregnation —Catalog 760 


Want more informatio 


January 1, 1957 


Lower maintenance. There is only one 


pumping system for every two cubes 


Less floor space. Circular track is only 17 
feet in diameter. 


Flexibility. Five additional carts can be added 
to the standard dollies to produce 21-inch 


cubes at a rate of 192 per hour Tubes up 


7 


to 27-inch can be accommodated 


The system is fully automatic Operator 
loads and then unloads completely alumi 
nized tubes. Filament replacement 1s sim 
plified by removable holders. Internal cool 
ing coils provide for rapid cooling of oil in 


the booster pump before vacuum 1s released 


A Stokes engineer will be glad to discuss 
how this new system for black and white or 
color tubes can be integrated into your pro 
duction line. He'll also welcome the 
Opportunity to talk over your specialized 
to apply 


sive experience in high vacuum engineering 


requirements Strokes’ exten 


and automatic production technology 
F. J. STOKES MACHINE COMPANY 


503 Tabor Road, Philadelphia 20, Pa 


? Use post card on last page 





In Northrop’s Snark missile and F-89 
interceptor, high impedance circuits are 
coated with Silastic RTV for protection 
against moisture and vibration at 
temperatures. Easily applied, thi 

rubber compound vulcanizes 
temperature 


a 


ASHE RTV seals, cushions delicate circuits 


Sensitive electronic components can be both cushioned 

and sealed against moisture by encapsulating with Silastic 

RTV*, Dow Corning’s silicone rubber that vulcanizes at 

room temperature. A single coating provides protection, 
Get latest data on Silastic and in addition improves electrical properties of the unit, 

especially surface resistivity. Silastic RTV cures in 24 
Mail coupon today hours, and remains resilient from — 100 F to 350 F. Write 
for complete data. 


Typical Properties of Silastic for Encapsulating and Potting 


* Temperature range, || 100 to 350 F 
© Dielectric strength, volts/mil 300 to 500 
Surface resistivity at 50% relative 


humidity, ohms 2.8 x 10 


Dow { 


NAME 


) 
COMPANY 

. Dielectric constant, 10° eyeles per second 2.95 to 3.05 
Dissipation factor, LO cycles per second 0.01 
Moisture absorption after 7 days 


at room temperature, % 3 to 


ADDRESS 


ee ee ee ee ee 


—~ 


If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


silicones WU MALUILE 


Nai iaee DOW CORNING CORPORATION © MIDLAND, MICHIGAN 
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Generation of Functions of 
Two or More Variables 


a. a ee ee a 


with the p sopoaeasaeccsod . 


os series 


DIODE 
FUNCTION *@rrreree 
GENERATOR Brveter 


' 


@ Allows direct generation of slopes up to 12 vo 
without paralleling diode segment: 


potentiometers for bot siope and “break point 
f 


ent resolution, Still further Mp vernent in resolu 


is obtained by § g slope adjustment into two ranges 


jirect read-out | umm dt permit logging 


ion for fast reproductior 


stem allows number of segments 
to 


rcuit permits functions to be 
ily without use of external 


»-»--a complete self-contained unit 


The DFG-401 is a completely self-contained unit consisting of 5 channels of function generation 

DC amplifiers (with VTVM and all control circuits for monitoring and balancing), and all 
necessary power supplies (except relay and reference voltages). In the event that any amplifiers 
supplied ire not needed in the probler they [ n bie in groups at the patchbay 


5 inverters with one ga of one 


This unit is ideal for the additior ite diod on generation equipment to ar 
existing analog computer instaliatior 

Electronic generation of functior 0 of more variables is another outstanding Reeves 
contribution to the flexibility and efficie slectronic analog computer. Before installing 
new equipment, it will pay you to cc omy sive new REAC “400” series com 


nure w 


REEVES INSTRUMENT CORPORATION 


A Su y Dy Corrs 1A f 2¢ jist St., New York 2%, New York 


Precision 
Resolvers and 
Phase Shifters 


Use post cord on last page 





For the most dependable printed circuits, you need 
the high bond strength, workability, heat-resistance 


ot C-D-F DILECTO’ METAL-CLAD LAMINATES 


array , HIGH BOND STRENGTH— -D-F’s special adhesive for metal- 
clad Dilecto bonds the copper foil to the plastic without affecting 
the laminate’s superior electrical properties. Heat-resistance, dissi- 
pation factor, dielectric constant, dielectric strength, and insulation 
resistance of the Dilecto base remain unaffected. The closely- 
bonded foil can be etched cleanly and dipped in hot solder to 
450°F. for ten seconds with a guarantee of no blistering or separat- 
ing. Metal-Clad Dilecto can be punched or machined either before 
or after etching. 


EXCELLENT WORKABILITY—On all four Dilecto metal-clad 
grades, you can solder, punch, saw, and assemble components 
either by hand or automatically. Thanks to the inherently superior 
workability of the plastics laminate over that of ceramic-type 
materials, Dilecto can be dropped, jammed into tight chassis, and 
Otherwise treated roughly on the assembly line and in service. 


HIGH HEAT-RESISTANCE— Metal-Clad Dilecto Laminates are 


made of phenolic, epoxy, or Teflon* resin for various conditions 
of service and assembly, and have either cellulosic paper or woven 
glass-fabric base. All are ideally suited to printed-circuit applica- 
tions in which heat-dissipation is a major problem, Continuous 
exposure to high ambient operating temperatures in enclosed elec- 
tronic equipment has no significant effects on Dilecto’s electrical 
and physical properties. 


UNLOAD YOUR HEADACHE HERE! C-D-F, a big, reliable 

source of supply, can help you get the most for your printed-circuit 

mes i money by reducing rejects, lowering fabrication costs, assuring 

Printed circuits based on C-D-F materials are being used dependable quality every time. Send us your print or problem, and 
with great success in military electronic equipment, commer- we'll gladly supply appropriate test samples free. See our catalog 
cial television and radio sets, telephone switchboards—even in the Product Design File (Sweet's) or send for the new 20-page 
sub-miniature radiosonde equipment and hearing aids. Dilecto catalog. Let your nearby C-D-F sales engineer (listed in 

Photos courtesy of Photocircuits, Inc., Glen Cove, N. Y¥. Sweet's) help you right from the design stage! 


TYPICAL PROPERTY VALUES 


Copper -Clad Copper-Clad 
PHENOLIC 
(Grade XXXP-26) 


Copper-Clad _ 
TEFLON* 
(Grade GB-112T) 


Copper-Clad 
PHENOLIC EPOXY 


(Grade XXXP-28) (Grade GB-181E 
BOND STRENGTH—0.0014’ foil 

(Lbs. reqd. to separate 1” 7 toll 5to9 8 to 12 4to8 
width of foil from laminate) 

MAXIMUM CONTINUOUS : ; 
OPERATING TEMP. (Deg. C.) 120 120 150 200 
DIELECTRIC STRENGTH 

(Maximum voltage per mil.) 
INSULATION RESISTANCE (Megonms) 
96 hrs. at 35° C. & 90% RH 


800 800 650 700 


50,000 25,000 20,000 Over 106 megohms 


DIELECTRIC CONSTANT 106 Cycles 
DISSIPATION FACTOR 106 Cycles 
ARC-RESISTANCE (Seconds) 
TENSILE STRENGTH (psi.) 
FLEXURAL STRENGTH (psi.) 


IZOD IMPACT STRENGTH edgewise 
(ft. Ibs. per inch of notch) 


COMPRESSIVE STRENGTH flatwise 
(psi.) 


BASE MATERIAL OF LAMINATE 


COLOR OF UNCLAD LAMINATE 


4.20 
0.026 
10 
16,000 x 13,000 
21,000 x 18,000 


0.40 x 0.35 


28,000 


Cotton rag paper 


Natural greenish 


4.20 
0.052 


5 


12,000 x 10,000 
18,000 x 16,000 


0.40 x 0.35 
22,000 
Cotton rag paper 


Natural Brown 


4.54 
0.018 
120 
48 000 x 44 000 
65,000 x 55,000 


13.5x 11.5 


62,000 


Medium-weave, 


medium-weight 
glass cloth 


Natural 


2.85 
0.0006 
180 
23,000 x 21,000 
13,000 x 11,000 


6.0 x 5.0 


20,000 


Fine-weave, 
medium-weight 
glass cloth 


Natural 


All these standard grades are available with 0.0014’’, 0.0028’’, 0.0042’, or thicker electrolytic or rolled copper foil 
on one or both surfaces. Other metal foils and other resin-and-base combinations can be supplied on special order 


CONTINENTAL DIAMOND FIBRE 


CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC. 


NEWARK 16, DELAWARE 


*duPont Trademark 
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in radar load isolators, too 


CRUCIBLE PERMANENT MAGNETS 


give maximum energy... minimum size 


Special applications, such as radar load isolators, demand compact but powerful 
magnet assemblies. And this is but one of the many places where the consistently higher 
energy product provided in Crucible Alnico magnets pays off 

These Crucible Alnico permanent magnets can be sand cast, shell molded 
investment cast to exact size, shape or tolerance requirement 
from a mere fraction of an ounce to hundreds of pounds 


or 


and in any size 


The design and production of permanent magnets has been a Crucible 


pecialty ever 
Ince Alnico alloy were di covered It’s one of the good reasons why “Oo many 


people bring their magnet applications to Crucible. Why don’t you? Crucible Steel 
Company of America, The Oliver Building, Mellon Square, Pittsburgh 22, Pa 


first name in special purpose steels 


Crucible Steel Company of America 
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Exploded view of aircraft spark plug, showing the two concentric insulating sleeves of 


Iwo sleeves are used to provide extra protection against dielectric failure 


with R/M CTeffon: prod 


For thousands of electrical applications 
“Teflon” has proved to be the best 
material because of its combination 


electrical, thermal and 
mechanical. It permits compactness of 


of properties 


design, and because of its resiliency 
and toughness, components made from 
it often simplify installation. R/M 
Pape handles easily, conforms well to 
corners and unusual shapes, can be 
readily adapted for automatic wrapping 


Here are some of the electrical 


properties of R/M “Teflon” 


1. Power factor less than 0.0003 over 
entire spectrum from 60 cycles to 
30,000 megacycles 


Volume resistivity greater than 10! 
ohm-cm, even after prolonged soak 
ing in water 


3. Surface resistivity— 3.6 x 10'° ohms 


even at 100% humidity. 


Good arc-resistance—— On exposure to 
an arc, the material vaporizes, leav- 
ing no carbonized path. 


High short-time dielectric strength 
values range from 1000 to 2000 
volts per mil, depending on thick 
ness 


Resists high temperatures electrical 

properties are essentially unchanged 

up to at least 400°F., 
fake advantage of R/M’s long ex- 
perience in developing the potentials 
ot “Teflon” for the electrical industry. 
We fabricate “Teflon” to your speci- 
fications or supply it in rods, sheets, 
tubes, wire and tape in all standard 
color codings. Send for our bulletin 
R/M Teflon Products.” 


*A Du Pont trademark 


RAYBESTOS-MANHATTAN, 


PLASTIC PRODUCTS DIVISION, MANHEIM, PA. 


FACTORIES: Bridgeport, Conn, Manhewn, Pa.; No. Charleston, $.C., Passaic, NJ., Neenah, Wis ; Crawfordsville, Ind, Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC. Engineered Plastics « Asbestos Textiles « Mechanical Packings e Industrial Rubber « Sintered Metal Products « Rubber Covered Equipment 
Abrasive and Diamond Wheels « Brake Linings ¢ Brake Blocks ¢ Clutch Facings « Laundry Pads and Covers ¢ Industrial Adhesives « Bowling Balls 
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gving your UP 


.. if they involve POTENTIOMETERS 


DALOHM has the answer! 


lly d 1 and sk Bs Men 
All Dalohm components are carefully designed and skillfully You 

1 can 
made to assure you of supreme quality and dependability, plus ALOHA, 


the widest versatility of application. These recent additions GQ depend on 
to the Dalohm line already have met with wide acceptance ae 
wy DALOHM 


and enthusiasm 
K 


Mil-E-Trized Al0-W TRIMMER POTENTIOMETER 
Wire Wound, High Temperature, Humidity-Proof, Ruggedized 


This Dalohm Trimmer is designed to meet the ever-increasing requirements ot 
such specifications as MIL-E-5272A and MIL-R-12934_ It provides precision 
adjustments in critical electronic circuits under extreme environmental 
conditions. It has an extended winding surface and assures high precision 
resolution without sacrificing sub-miniature design. Size is 220 x 310% 1 


weight is 2.25 grams 


@ Resistance values 10 ohms to 100,000 @ Unique new type sliding 
ohms; standard tolerance 5 power! contact, unique safety clutch 
rating 0.8 watt, temperature coefficient 
of wire 0.00002/ Deg. ¢ Other 
resistances, tolerances, leads available 
on special order 


@ Unit holds set resistance values 
@ Mounting flexibility provided 
for either stacked or multiple 


. arrangements 
Completely sealed; housing of thermo 


setting, glass filled material with heat Write for Bulletin R-32B 
resistance of 200° C continuous. Precious 

metal plating on all terminals; air 

evacuated and filled with silicone grease 


Mil-E-Trized DP-12 POTENTIOMETER 


Built to Surpass JAN-R-19 
Hermetically Sealed, Moisture-Proof, Ruggedized 


Completely protected from arctic cold or tropic damp, ffom shock, vibration 
salt-laden air and ultra-high altitude. Powered at 4 watts, the DP-12 has a 
power rating of 100% at 40° C, derated to 0 at 125° C. Housing and shaft of 
black anodized aluminum with back plate of corrosive resistant aluminum 
Unit designed for back pane! mounting with integral threaded base 


@ Operating temperature range—55° C to 125° C Minimum rotational life 
is 25,000 mechanical cycles 

® Standard resistance range 100 ohms to 40K ohms with standard tolerance 
of 5%. Other ranges and tolerances available on special order 

@ Precision winding gives excellent linearity with 3% maximum deviation 

@ Temperature coefficient of wire 0.00002/ Deg. C on values of 500 ohms 
and up; 0.00050/ Deg. C on values below 500 ohms 


® Sensitive shaft adjustment , 
Write for Bulletin R-31 


JUST ASK Us! “ 
- Charles W Pointon. Ltd 
Write for the complete Dalohm catalog of precision resistors 6 Alcina Ave 
potentiometers, and collet-fitting knobs PRO p lJ WR Toronto, Ont 


If none of our standard line fills your need, our staff of able @ Export Dept: 


Par Cor 
engineers and skilled craftsmen, equipped with the most modern INC. on Mar Corp 


12/0 Broadway 
facilities, is ready to help you solve your problem in the realm ath A New York | NY 
of development, engineering, design and production Nebraska 


Just outline your specific situation 
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Acetic Acid 
Acetone 
Aluminum Nitrate 
Aluminum Sulfate 
Ammonium Carbonate 
Ammonium Chloride 
Ammonium Hydroxide 
Ammonium Phosphate 
Antimony Trioxide 
Barium Acetate 
Barium Carbonate 
Barium Fluoride 
Barium Nitrate 
Benzene 
Boric Acid 
Cadmium Chloride 
Cadmium Nitrate 
Cadmium Sulfate 
Calcium Carbonate 
Calcium Chloride 
Calcium Fluoride 
Calcium Nitrate 
Calcium Phosphate 
Carbon Tetrachloride 
Cobalt Carbonate 
Ether, Anhydrous 
Ether, Petroleum 
Hydrochloric Acid 
Hydrofluoric Acid 
Hydrogen Peroxide 
Lithium Carbonate 
Lithium Chloride 
Lithium Nitrate 
Lithium Sulfate 
Magnesium Carbonate 
Magnesium Chloride 
Magnesium Oxide 
Manganese Dioxide 
Manganous Carbonate 
Methanol 
Nickelous Chloride 
Nickelous Nitrate 
Nickelous Sulfate 
Nitric Acid 
Potassium Dichromate 
Potassium Hydroxide 
iso-Propy! Alcohol 
Radio Mixtures 
Silicic Acid 
Sodium Carbonate 
Sodium Chloride 
Sodium Hydroxide 
Sodium Phosphate Dibasic 
Strontium Nitrate 
Sulfuric Acid 
Toluene 
Triple Carbonate 
Xylene 
Zinc Chloride 
Zinc Nitrate 
Zinc Oxide 


PURITY BY THE TON 
-for production use 


NEW YORK 
122 E. 42nd St. 


CHICAGO 
435 N. Michigan Ave. 


Wiph Pity 


faker ELECTRONIC CHEMICALS 


For your electronic tubes and screens= 


sik ERS 


BARIUM ACETATE, C.P. for Electronics 


One of many high purity Baker production chemicals for the electronic 
industry. For use in screen settling, it will pay you to investigate Baker 
Barium Acetate, C.P. for Electronics. You get double-protection—purity 
is assured by the high assay and by control of several impurities that 
are critical. 

In the specifications shown below, note that the assay is 99% minimum. 
Heavy metals, chlorides and insolubles are particularly low. And thor- 
ough blending insures that purity is uniform within each lot. 


With your need for quick solubility in mind, this material is produced 
as a fine crystalline powder. Close control of chemical and physical spec- 
ifications help achieve uniform operating characteristics in your process, 


Today, the increasing demands of the electronic industry for closer 
tolerances present ever-new challenges for higher chemical purity. Baker 
works closely with chemists and electronic engineers to aid in meeting 
these challenges. Look over the list of Baker electronic chemicals on this 
page — write for prices and samples of those which interest you. 


BARIUM ACETATE, C.P. For Electronics, Crystal 
Ba(CeHsO2)s 
Assay (Ba(CahsOr 
Insoluble Matter 
pH of 5% Solution at 25°C 
Chloride (Cl) 
Oxidizing Substances (as NO,) 
Substances not Precipitated by HsSO, 
Calcium and Strontium Salts (as $0,) 
Heavy Metals as (Pb 
tron (Fe). .. 


F.W. 255.452 


J.T. a Chemical Co. 


REAGEWT + NGeeeeZ - FINE + INDUSTRIAL 


Phillipsburg, New Jersey 


BRANCH OFFICES 
PHILADELPHIA 
6908 Market St., Upper Darby, Pa. 


LOS ANGELES 
170 E. California St., Pasadena 5, Cal. 
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Trangitron 


Fast Switching 
SILICON DIODES 


Featuring 


Recovery times under .3 us 
High conductance 

High voltage ratings 
Operation to 150° C 


Transitron's fast switching silicon diodes are intended for 
medium and high speed circuits in which diode recovery charac- 
teristics are important. These new types are considerably faster 
in recovery time than other silicon and germanium diodes. They 
are particularly useful in computer and similar applications. 
In addition to excellent static and dynamic properties, reliable 
performance is assured through close process control and all 
glass encapsulation. 


Minimum 


Forward 


Current 


at |1.5V Current 
Type (ma) (ua) 
$G228 100 25 @ 175V 
$G226 100 25@ 60V 


$6223 30 25 @ 175V 
$6221 30 25@ 60V 


$6213 25 @ 175V 200 
$6211 25@ 60V 80 


INVERSE RECOVERY 


Low Capacitance Types 


1IN251 5@\V 1 @ 10V 30 
IN252. 10@I1V 1 @ 5V 20 





*“Measured in the 256-JAN Recovery Circuit 


Send for Bulletin TE 1350C 


‘Trangitron 


electronic corporation wakefield, massachusetts 


Germanium Diodes Transistors Silicon Diodes Silicon Rectifiers 





4, thei 
ame 


-Industry’s 
Highest Power 
Transistors 
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2 3 4 5 6 ¥ 8 g 
COLLECTOR CURRENT (AMPERES) 


Delco Radio “High-Power” Transistors set a new industry standard of performance — 


Produced by the thousands each day ! 


Delco Radio alloy junction germanium PNP 
power transistors 2N173 and 2N174, now TYPICAL CHARACTERISTICS 

in volume production, are characterized by 2N173 2N174 
high output power, high gain and low dis Properties (25° 12 Volts 28 Volts 
tortion. Stabilizing processes eliminate the 


Maximum current 12 12 amps 
effect of time on performance characteristics. Maximum collector voltage , 80 volts 
Saturation voltage (12 amp )7 volts 


The high power handling ability does not 


Power gain (Class A, 10 watt 5 db 


sxciude ‘ati s for pF a di 
exclude applications for low and medium NF a 


power levels. Performance at low levels 


Power dissipation §§ 5 watts 


exceeds that of many low power transistors 


Thermal gradient from junction 


and will provide a higher degree of safety to mounting base j C/watt 
and stability to equipment design Distortion (Class A, 10 


DIVISION OF GENERAL MOTORS 
DELCO RADIO KOKOMO, INDIANA 
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new...from Raytheon TEST 


Now the most complete quality line 
in the industry... 


All your test jack needs from one reliable source—Raytheon. 
These brand new components offer a unique combination of 
highly desired features. Nine colors. Nylon insulators. Beryl- 
lium-copper contacts with silver-plated gold-washed solder 
terminals. Designed for extreme salt spray, humidity, tem- 
perature conditions. For standard .080” prods. These jacks 
conform to military specs. and are competitively priced. 


ed 


79) MAK 
THREADED & EEVE 
§- NEF -2 
| TERMINAL 
2a 


y Cold Womhed 
Silver Plaved 
Brose 


WSULATOR 
Lyte (Hybond 


ee 


STANDARD TEST JACK 
Rugged construction, superior design. Ideal for 
extreme shock and vibration conditions 
Mounting Panel 
Bus! Nylon Insulotor 


286 MAX DIA 


Snap-In Contact 


218+. 00! 


Mtg. Hole 
490 MAX 
= 655 MAX ——— 
SUBMINIATURE SNAP-IN CONTACT JACKS 
Snap-in contact can be soldered to cable before 
insertion in mounted jack 


For complete information, please write Dept. 6120 


Excellence In Electronics 


RAYTHEON MANUFACTURING COMPANY 
Commercial Equipment Division 
Waltham 64, Mass. 
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Spring Pin Contoct / Nylon Insuloter 


206 MAX DIA 


218° mt pta 
Mig. Hole 
490 MAX 
55 MAX 


SUBMINIATURE FIXED-CONTACT TEST JACK _ 
Fast, easy, press-fit assembly 


INSULATOR OF  sccas SLEE 


wE-o 
tarry” 
y 


“PRINTED CIRCUIT TEST JACKS” 
Mount on any panel to 4" thick 


‘ 
CAL AE CFTR. ORO) 


5-WAY BINDING POST 
Compact, high strength. Incorporates jack for banana plug or 
standard .080” prod. Available in black or red 
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Ed is Product Manager for National Com- 
pany's Components Division, and one of 
our busiest men. Through his department 
pass hundreds of bid requests and spe- 
cial orders from just about every elec- 
tronics firm in the nation. Ed’s job is 
to provide fast, efficient service that 
results in substantial customer savings. 


While everyone knows National makes 
a complete line of components — our 
catalog lists over 300 items — many do 
not realize that over 60 per cent of 
our components business is in “other 
than catalog items.” 


At their fingertips Ed's group have all 
the facilities necessary to fulfil your 
+ fequirements: 
1, Fully staffed Engineering Components 
Department for the design and de- 
velopment of new or special com- 
ponents to your specifications or to 
meet overall objectives. 
2. Complete electrical and ‘mechanical 
model shop services. isides: Sadehaa: sake ali 
3. Complete facilities, staffed by quali- iv f 
fied engineers, for reliability testing 
of components, sub-assemblies and 
electronic devices. U.S.A.F. approved 
environmental test facilities are in- 
cluded. 
you 4, Complete, modern facilities for speedy, 
should economical quantity production of all 
types of components. 
know 5.A newly expanded order-service de- 
partment providing fast, reliable han- 


ED MACDONALD dling of bids and special orders. 


...nhe can These National services can save you 
money! Put National's 42. years of ex- 
save you perience and their expanded new facili- 
ties to work for you by taking your 
money problems to Ed MacDonald, You can rely 
on Ed to quickly come up with the right 
answer and always at the right price. 
Drop him a line or call him at Malden 
2-7950 ... you'll like doing business with 
National and Ed. 


Engineers at work in components lab. No. 3 


Eight out of every 10 U.S. Navy ships 
use National Receivers 


Nationakt 


MALDEN 48, MASS 


©) Lemed io lattoniew 


Want more information? Use post card on last page January l 1957 — ELECTRONICS 





NOW AVAILABLE FROM 
0.1 M.F.D. to 10 M.F.D. 


Check these outstanding features 


e@ Accuracy in the order of 
0.1% or better! 


Long Time stability 


in the order of 0.03%! ADJ USTABLE 


IR @ 25 C-10'* OHMS 
Dielectric Absorption —.015 
Dissipation Factor — .0002 


Temp. Coeff. (—20 to 140° F polystyrene 
100 P.P.M. per C 


Excellent for Computer 


elaclartiela 


capacitors 


Integration, Test Equipment or 
Secondary Standards 
» WITH PERFECT 


HERMETIC SEAL TO 


America’s electronic leaders 
specify Southern Electronics 
polystyrene capacitors for their lahat alii 
most exacting requirements : LOW LEAKAGE! 
Goodyear Aircraft, Beckman j 

Instruments, Reeves Instrument 

Corp., Electronic Associates, Inc 

Convair, M.I.T., Calif. Inst. of Tech 

and many others. Make sure te 

you're getting the finest . 


a ae (344 SOUTHERN ELECTRONICS 
Wire, write or phone for ee ‘be yfrovation 


complete catalog today! ‘ 
239 West Orange Grove Ave., Burbank, California 
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Never before... Dupiexing and Break-In Without Relays 
NEW! Northern Radio 


DUPLEX TELEGRAPH SYSTEM 


new! 


imple 4 position switch se- 
lects from 12 possible duplex 


combinations 


NEw! 


— Duplex operation between 
stations connected via carrier 
telegraph channels 


new! 


— All electronic, without relays 


or moving parts to wear 


new! 


— Polar or neutral for either 


half duplex or full duplex. 


new! 


a break-in now also possible 


for all half-duplex circuits. 


new! 


——— Provided with positive fea- 
ture to prevent space signal 
lock-out 


new! 


——— 


Includes individual line bat- 
tery for each channel, 


For Multi-Channel Tone Equipment 


Duel Duplex Selector Panel 
Oy ee 


Dual Loop Switch Panel, Type 200A Model 1° 


*The use of this unit with the Dual Duplex 
Selector Panel is optional. The Dual Switch 
TL te aL A ae ll el 
switching of various duplex modes of opera 
tien is required 


The Northern Radio Duplex Telegraph System consists of one each Dual Frequency Shift Tone 
Keyer, Type 153 Model 3; Dual Duplex Selector Panel, Type 200 Model 1; Dual Loop Switch 
Panel, Type 200A Model 1; and Dual Frequency Shift Tone Converter, Type 152 Model 3. The 
Frequency Shift Tone Keyer and Converter are our latest improved Model 3's, specifically designed 
for use with this system 


The Dual Duplex Selector Panel and Dual Loop Switch Panel make possible complete duplexing 
and break-in operation of a Northern Radio or similar multi-channel Frequency Shift tone tele 
graph system. Such a system meets the requirements of any standard telegraph line or terminal 
apparatus for either full duplex or half-duplex operation. Because this system is all-electronic, 
it meets all speed requirements and yet has the flexibility and isolation heretofore possible only 
with relays 


The Dual -Loop Switch Panel rapidly selects half-duplex and/or full — mode of operation 
for any of the 4 standard loop options by front panel switching available from the 12 loop options 
in the Dual Duplex Selector Panel 


The Dual Duplex Selector Panel provides 12 loop options, patching facilities for monitoring pur- 
poses and channel routing, including the possibility of patching-in another teleprinter loop 
circuit (T-junction). Any of the 12 loop options are available and may be selected for the Dual 
Loop Switch Panel by simple strapping arrangement. It has an individual line battery for each 
channel for greatest circuit flexibility. Battery and line fuses are also provided for maximum 
protection 


The Dual Duplex Selector Panel is provided with positive non-lockout features. An accidental 

spacing’ of the line, even over prolonged periods of time, such as caused by patching errors, 
will not lock the system into a permanent space (no loop current) condition. The system will 
instantly be ready to operate as soon as the fault is removed. This is due to a novel arrangement 
of the internal batteries which at all times can provide power to the telegraph loops. 


Pace-Setters in Quality Communication Equipment 


Norrivery RADIO COMPANY, ine. 


147 WEST 22nd ST... NEW YORK 11, NEW YORK 


In Canada; Northern Radio Mfg. Co., Ltd., 1950 Bank St., Billings Bridge, Ottawa, Ontario 
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FOR SPATIAL REFERENCE 


_ Gyros 


GYRO MOTOR DATA PICK OFF DATA 


"a. 115 VAC 400 CPS | and 3 Phase *a. Type—Potentiometer 

b. Angular Momentum .6 In. Lbs./Sec. at Linearity —0.3%, 
24,000 R.P.M 

C Warm up Time ] Minute at 78 F 

d. Temperature—From -65°F. to 180°F 


Resolution—.25 

Resistance — 5000 ohms 
». Excitation—5 Volts D.C 
GYRO OPERATIONAL DATA f. Dead Space—2° Maximum 


*a. Can be furnished to detect pitch, yaw g. Synchro Pickoffs also available 


*b. Accuracy—Roll Position indicated to a CAGING MECHANISM 


Minimum of + 3° over Full Range of 360”. *a. Electrical Uncaging 28 Volts D.C 
. Drift Rate-—1.0° per Minute Maximum *b. Mechanical or Electrical Caging 


>yro Freedom——Inner Gimble +70” 
Gyro Freedo G *Can be modified to conform to customer's 


Outer Gimble 360° requirements 


and roll or combination of any two 


The Greenleaf Line of Gyros and associated devices is 
being steadily expanded. It now includes a wide selection 
of Free and Rate Gyros, and the HIG-3 and HIG-4 Gyros. 


ENGINEERING - DEVELOPMENT - PRODUCTION 


Write, wire or phone for further information 


beenlea MANUFACTURING COMPANY 


A Division of MANDREL INDUSTRIES, INC, 
7814 Maplewood Industrial Court ° Saint Louis 17, Missouri 
ENGINEERS WANTED 
Greenleat offers unusual Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, 
opportunities for Differential Pressure Mach Meters, Air Speed Indicators, 
mechanical and electrical Computers, Switches and many other precision-built components. 


engineers 


ELECTRONICS — Ja: 





DRIVER-HARRIS ALLOYS AT WORK IN PRODUCT ADVANCEMENT 


HOW TO BE SURE 
OLE IS A VOLT... 


The Weston Standard Cell 
Comparator Model 1000, made by 
Weston Electrical Instrument Corp.,* 
Newark, N. J., with associated 
milliameters, dry cells, 

main galvanometer, and auxiliary 
standard cell 


his H-shaped object, the saturated or ‘“‘normal’’ form potentiometer wherein the voltage of a working cell under 

of the Weston Standard Cell, is the standard reference test is opposed to that of a normal cell to produce a 
for electrical measurements. It is essentially a mercury voltage difference which, when added algebraically to the 
cadmium wet cell hermetically sealed in glass. When kept normal cell voltage, indicates directly the voltage of the 
at 20 degrees C., it maintains its voltage of 1.018636 volts — cell under test. With a known normal cell voltage as a 
for years. A bank of these cells at the Bureau of Standards reference, the Comparator will measure to well within 5 
in Washington, kept under oil at a constant temperature, microvolts the open circuit voltage of any cell in good 
is the basic electrical standard of the United States. This, condition 
however, is not the cell used by scientists and engineers With an instrument calibrated to such excellent accu 
in their daily work, Since the normal cell must be main racy as this one, it is worthy of note that Weston uses 


tained at a constant temperature for accurate results, the — Driver-Harris Manganin wire for critical resistance net 


unsaturated or “‘working”’ cell, which is portable and is — works in its system. Says Weston: ‘““The success of the 


not materially affected by temperature, is ordinarily used entire circuit, given accuracy of adjustment, depends upon 


‘These working cells must be periodically checked the permanency of the Manganin, and upon its extremely 
against a bank of normal cells through the use of a com- low temperature coefficient of resistance and its low 
parator system. In the past only a few comparators ex thermal emf to copper”’, 


isted outside the Bureau of Standards. However, the Your work may or may not need the extreme degree of 


Weston Electrical Instrument Corporation has produced — accuracy that is a prerequisite here. Either way, Driver- 


a simplified Standard Cell Comparator which provides Harris has an alloy that can reliably fill your needs. 


the user of working cells, in conjunction with his own Manganin is only one of 112 special purpose alloys, pro 


bank of temperature controlled normal cells, with an duced by Driver-Harris. And each of these was originally 


accurate means of standardizing these right in his own — custom-made produced exactly to the specifications 
plant at a great saving in time, cost and convenience of someone who needed it. Put your specifications in our 
hands. You will gain the benefits of the 57 years of ex 
perience which has developed the largest variety of alloys 
‘The Weston Standard Cell Comparator is a specialized ever made by any one company. 


THE WESTON COMPARATOR 


wort Alion, 
wt , ny 


Drwer-Harris HARRISON, NEW JERSEY 


COMPANY 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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DESIGN PROBLEM: 


More Rectifier Power per Dollar? 


POWER CIS SIPATION @ MAXIMUM ALLOWABLE STUD TEMPERATURE 
AS A FUNCTION OF F AO CURRENT 


4060 MECTIFIER 
100 —- — —7- 100 
db i 
90 ; t + + A p+ +X o 
/ 4 
— f-+f- f—ty 0 


/ 


se sof, / } 
‘ tfArf} ~—-+—" 
, 2s 


me 


? 20 


+— f+ 


TEMPERAT 
CEN TIGRADE 


WABLE STUD 


Ot Ge 


FORWARD POWER DISSIPATION 


MAKiMUMw & 


oes passe iesememeticeaentinemecel 

so (40 $0 60 70 60 90 

AVERAGE FORWARD CURRENT 
AMPERES 


TYPICAL APPLICATION 
GENERAL ELECTRIC HIGH 
ennai ane CURRENT SILICON RECTIFIER 


— —— -+—y— 


circuit Three Phase Bridge Rectifier 


Resistive Load 


e 
fo} 
° 


8 


pc OuTPpuT 280 volts, 215 amperes, 60 
kilowacts 


$ 
) 


e 
° 


RECTIFIER Approximately one percent 
LOSSES (“% kilowatt) 


COOLING One 62-inch square ‘*” thick 
REQUIRED copper tin for each of six rec 
tifying units when used with 
'000 tpm 40°C forced air 


Free convection cooling may 


nn 


e 


~ 


: 
3 
5 
: 10 
v 


be uulized by increasing the 
fin area 


7 25°C JUNCTION TEMP VOLUME Total volume of rectifiers and 


tins—less than ‘s of a cubic 


A esetieeneeedesmaoam een 4 foot 
l e oO 12 ' 


FORWARD VOLTAGE DROP 


High Current SILICON RECTIFIERS, available now, 
cost less than other rectifying devices! 


High Capacity Silicon Rectifiers—with used in any rectifier application. They are being installed 
rating up to 85 amps at 4300 volt operat now in many applications including 


ing levels—now cost no more than other junction type rece : 
g | Is—t ' , J : yi Arc Furnaces Magnetic Devices 


Cathodic Protection Shop DC Supply 
using the alloy technique developed by General Electri DC Motor Supply Welding Equipment 
research. Extended life tests show no deterioration in recti 


tifiers. These high-efficiency silicon rectifiers are produced 


All General Electric Silicon Rectifiers meet. rigid military 
fier characteristics when operated at full rated condition 
requirements. They are now available in. four voltage 


All-Welded Seal for Trouble-Free Service. With the large area ranges. For detailed application engineering information 
silicon element hermetically sealed within a steel housing consult your General Electric representative, or write to 
General Electric Silicon Rectifiers are immune to troubles General Electric Company, Semiconductor Product 
caused by moisture, vibration, dust, or corrosion. They may Section $2517, Electronics Park, Syracuse, New York. 

be mounted in any position; and have a safe temperature 


range greater than any of the other junction-type units Progress Is Our Most /mportant Product 


Their “plumbing type” stud fitting assures fast cooling 


through heat sink connections G . N c 4 A L & t LE CT # | C 


Work Anywhere. General Electric Silicon Rectifiers can be 
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THERMALEZE- 


A PROVEN CLASS “B” FILM WIRE! 


Dielectric twist performance establishes Thermaleze 


as Class “B’’. 
Suitable for Class “B’”’ insulation system designs. 


Over seven years’ practical experience in coils, 


motors, and transformers. 


Essential balance of mechanical, chemical and 


electrical properties. 


Any time magnet wire is your problem, consult Phelps Dodge 


for the quickest, easiest answer! 


FIRST FOR LASTING QUALITY—FROM MINE TO MARKET ! 
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AGED DIELECTRIC TWISTS 


Thermaleze vs. Conventional Class “‘A’’ Wire 
AIEE Procedure 


105°C + 130-135°C 
EQUIVALENT LIFE LINE | 
| | i 
a 


CLASS “A” WIRE 


| 


AVERAGE LIFE, HRS. 


od | 
SAMPLES UNVARNISHED 


ee [| 

| ee i aa 
90 100 WO 120 130 140 150 160 200 220 
TEMPERATURE °C 


NEMA twist samples aged in oven at various 


temperatures following AIEE aging procedures 


PHELPS DODGE COPPER PRODUCTS 


INCA MANUFACTURING DIVISION 


. FORT WAYNE, INDIANA 
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} 17 hig 


an 


critical 
applications... 


> 
YW 
NON-POROUS Tube Element Supports of 


Tube supports of LINDE sapphire are par- 


Linot several 


outstanding advantages when used for tube 


Industrial Sapphire provides 


element supports and spacers in microwave 
tubes and related equipment, LINDE sapphire 
is a single crystal of 1000 aluminum oxide, 


optically clear, and having zero per cent 


porosity. There are no outgassing problems. 
lis dielectric constant is 11.0 at 10,000 mega- 


eveles. It has excellent ultra-violet and infra- 


red transmission characteristics. 


made to metals as well as to glass and ceramics, 


Seals can be 


ticularly suitable for klvstrons. magnetrons, 
backward wave oscillators, electron guns, and 
similar devices, LINDE sapphire is available 
in the form of windows, rods, balls, tubes, and 
special shapes. 

Detailed information regarding physical and 
electrical characteristics of LINDE sapphire is 
available on your request. LINDE engineers 
will be glad to discuss your applications with 
you. Write to “Crystal Products Dept. BD-1.” 


LINDE AIR PRODUCTS COMPANY 


1 Division of Union Carbide and Carbon Corporation 
s0 East 42nd Street UCC) New York 17, New York 


In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto 


The term ‘Linde’ i 


d trade-mark of L nion Carbide and Carbon Corporation 
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(indle SAPPHIRE 


ELECTRONICS 


Dit MWeu! Yd Euctilionary if 


AMP’s SHIELDED PATCHCORD PROGRAMMING SYSTEM is especially designed for programming on 


Analog Computers, Telemetering, Test Equipment, and all types of sensitive low level circuits. 


NEW 

DESIGN 
FEATURES 
INCLUDE: 


® Fully insulated as 
well as shielded 
removable frontboard 
and fixed rearboard; 


“Post Patching”, without 
shorting as required in Analog 
Computers and Telemetering; 


® Custom Color-Coded circuit legend provided 
by a cellular type construction that permits 
individual hole identification; 


®@ Elimination of signal leakage between circuits; 


@ Shielded Patchcords, with shield terminated 
by a contact ferrule, which connects to ground 
when Patchcord tip is inserted. 


Complete information is available 
The illustration shows how Berkeley Division on this New Shielded Patchcord 


of Beckman Instruments, Inc., is using AMP's Programming System on request. 
new Patchcord System in its new EASE* 


1200 Analog Computer 


* 
Trade Mark, Berkeley Division of 


Beckman Instruments, inc ° 
pines ana woe 1PM Ns Ot 2 
; 


Wholly Owned Subsidiaries 
A MA Pp . . ‘ : Aircraft-Marine Products of Canada Ltd., Toronto, Canada * Aircraft 
‘ r t Marine Products (G.B.) Ltd., London, England * Societe AMP de France 
Le Pre St. Gervais, Seine, France * AMP-——Holland N.Y. ‘s-Hertogenbosch 
. . Holland 
Harrisburg, Pennsylvania ceostaaiecae dibs 
Oriental Terminal Products Ce 
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CLAROSTAT™ 


MINIATURIZED CONTROLS 


These CLAROSTAT miniaturized controls (U.S. Pat. No. 
2,706,760) in both stabilized composition-element and 
wire-wound versions, are mass-produced so that they 
are now available when wanted and at the price you 
can afford to pay. 


Series 48M (stabilized composition-element) is smaller 
than a dime. Series 49M is the size of a penny. Yet 
either type is mighty in performance. Over half a mil- 
lion of these tiny potentiometers have been put to use 
in the past eight years. 


Series 48M. %” dia 
Featuring Clarostat's 
stabilized composition 
element. 500 ohms to 5 
megohms. 0.2 watt 
rating. Choice of tapers 


Series 49M. %” dia. 1 
ohm to 20,000 ohms. 1.5 
watt rating. Single or 
dual. Conforms to Style 
RA-10 of MIL-R-19A pro 
posed Military Specifi 


Available in factory- 
attached S.P.S.T. switch 
for both Series 48M and 
49M. Single or dual. 
Also with choice of dif- 
ferent shafts 


Single or dual. Con cation 
forms to Style RV-1 of 

MIL-R-94A proposed Mili 

tary Specification 


regarding your control or resistor 
requirements for miniaturized assemblies. Take full 
advantage of CLAROSTAT ENGINEERING. Write for 
engineering data. 


*Reg. US. Pat. Off 


t CONTROLS and RESISTORS 


CLAROSTAT CLAROSTAT MFG. CO., INC. 


DOVER, NEW HAMPSHIRE 
In Conodo: CANADIAN MARCONI CO., LTD., Toronto 17, Ont. 
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PAYS FOR ITSELF IN SAVINGS 


i 
me Vhs Saab a pa 
MANUAL PRE-WEIGHING . - - — paher 
at La MIXING ..- at) a a - vse 
RUPTED PRODUCTION . - - MAN 


IDEALLY SUITED FOR 
PRODUCTION 
OR LABORATORY 


TRIPLEMATIC 


TRADE MARK 


¢ 

v4 . 
ry » 
Mone Th 


(Patent Pending) 


MIXING-METERING PUMP 
FOR TWO-PART 
POURABLE EPOXY RESINS 


CHOOSE FROM 8 MODELS FOR 


POTTING-CASTING + ENCAPSULATING 


Can Be Modified To Meet Many Other Requirements 
PRICED FROM $1985. CALL OR WRITE FOR COMPLETE DETAILS 


accurate 


* Maintains ratio of curing 
agent to resin within 1.5%. 


simple 

* Easy to operate and cali- 
brate. 

* Easy flushing and charging 
— 40 seconds. 

* Single control adjustable 
volume. Several models with 
volumes from 0.3 ml to 20 ml 
per shot. 


flexible 


* Adjustable ratio, with 40 
parts per hundred resin span 
adjustment. Various models 
cover range from 1 to 100 parts 
curing agent per hundred parts 
resin. 

* Thorough mixing on high 
volume output. 

* Up to 100,000 centipoises 
viscosity of resin, and 60,000 
centipoises viscosity of curing 
agent. 

* Down to 300 centipoises vis- 
cosity of resin and 0.5 centi- 
poises viscosity of curing agent. 
* Individual shots for manual 
or automatic filling. 

* Easily adapted to any pro- 
duction set-up. 


economical 


* Sharp cut-off after each shot. 
* Low volume mixing chamber 
requires very little material to 
flush or charge. 

* Cuts down rejects — Elimin- 
ates production delays and 
wasted labor. Saves material. 


safe 


MINIMIZES EXPOSURE WHEN 
HANDLING TOXIC MATERIALS 


H.V. HARDMAN CO. INC. 


BELLEVILLE 9, N.J. 


PLYMOUTH 9-1242 


Since 1906... Formulating Dependable Potting Compounds 





Measure and plot changes 


in variables as they occur... 8 10 20°30 40 50 Ap 70 80 90 108 


with 


instruments 
for research 


Here's an exceptional group of instruments to 
ElectroniK FUNCTION PLOTTER Automatically and con 


tinuously plots a curve which shows the relationship of 
surely, conveniently. ‘These ElectroniK instru one variable to another. ‘Typical uses; speed versus 


measure and record your research findings swiftly, 


torque, stress versus strain, temperature versus pres 
sure, plate voltage versus plate current (and other elec 

} 
projects, by eliminating many of the tedious, tron tube characteristic ind many other variable 


relationship Write for Instrumentation Data Sheet 
time-consuming details of test work 10.0 


ments for research can speed completion of your 


»»D 


Electron\K EXTENDED RANGE RECORDER ElectroniK NARROW SPAN RECORDERS ElectroniK ADJUSTABLE SPAN RECORDER 
Facilitates measurement of any linear Accurately measure d-c potentials as low Measures spans and magnitudes of a 
variable whose values change over a is O.1 microvolt and spans as narrow as variety of emf’s. Instrument calibration 
wide range, and where precise evalua 100 microvolt Available as a precision can be in terms of any variable reducib!l 
tion and good resolution are important indicator, circular chart recorder, and to d-c voltage. Can be used with therm« 
This instrument is particularly suited to trip chart recorder, Useful (with appro couples, steam gages, tachometers, and 
the measurement of forces in conjun priate primary measuring elements) for other transducers. Write for Instri 
tion with a strain gage bridge. Write for measuring differential temperatures and tation Data Sheet 10.0-10a 
Inatrumentation Da Sheet 10.0-18 light variations in the temperatures of 


men 


mall objects through the use of radia 
tion pyrometry Write for Instrumentation 
Data Sheet 100-8 


Your nearby Honeywell sales engineer can as your phone. MINNEAPOLIS-HONEYWELL 
give you complete information about these REGULATOR Co., Industrial Division, Wayne 
nstruments as they relate to your particular and Windrim Avenues, Philadelphia 44, Pa 
applications. Call him today he’s as near in Canada, ‘Toronto 17, Ontario. 


H| Honeywell 


BROWN | STRUMENTS 


Fost we Coittiols. 


January 1, 1957 ELECTRONICS 





7-inch Waldes Truarc retaining rings cut costs, 
speed assembly-disassembly of 2-high/4-high mill 


New Model TA-625 2-high/4-high combination 
rolling mill designed by Stanat Manufacturing 
Co., Long Island City, N. Y., reduces 2'/2” ingot 
to precision-rolled strip as thin as .001”. 

Waldes Truarc retaining rings help make 
possible a complete change of work rolls in 
20 minutes...solve difficult problems of accu- 
racy control by achieving positive location of 
bearings to extremely close tolerances. Rings 
eliminate costly parts and machining, save 
space, reduce maintenance. 


In the assembly illustrated above, 7° Waldes Truare (Series 

5000) retaining rings—three on each roller—are used to posi- 

tion heavy-duty needle bearings in the bearing housing Assembly is simple, even with giant 7” diameter Truarc ring. 
Smaller rings position bearings in other roller assemblies and Special Truarc ratchet pliers grasp the ring securely, ease it 
retain the shaft of a dual handwheel screwdown. All in all, into the groove, snap it securely into position. Smaller pliers 
18 Waldes Truarc rings are used in the mill. They replace and various high-speed assembly jigs are available for other 
machined shoulders, spacers and lock nuts...eliminate costly rings, permit assembly-disassembly to be performed rapidly 


threading, other machining operations. even by unskilled labor. 


Whatever you make, there's a Waldes Truarc Retaining ent sizes within a type 5 metal specifications and 14 different 
Ring designed to improve your product to save you material, finishes. Truare rings are available from 90 stocking points 
machining and labor costs. Quick and easy to assemble and throughout the U.S.A. and Canada 

disassemble, they do a better job of holding parts together More than 30 engineering-minded factory representatives 
Truarc rings are precision-engineered and precision-made, qual and 700 field men are available to you on call. Send us your 
ity controlled from raw material to finished ring blueprints today... let our Truarc engineers help you solve de- 


36 functionally different types...as many as 97 differ sign, assembly and production problems... without obligation, 


For precision internal grooving and undercutting...Waldes Truarc Grooving Tool! 


WALDES Waldes Kohinoor, inc., 47-16 Austel Place, L.1.C. 1, 4. ¥. 


® Please send the new supplement No. 1 which 
brings Truarc Catalog RR 9-52 up to date. 
; (Please print) 
\ ] Nome 
, ® Title 
; Company 


RETAINING RINGS Business Address 


City Zone State 
©) 1956 Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C.1,N.Y coi! 


[ee 


tier anieivedisentaiabanils 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries. 


ELECTRONICS — January l, 1957 Want more information? Use post card on last paye 79 





Rugged and stable under high temperature conditions, these 


Corning S-Type resistors provide savin im space and cost. 


Now you can have resistors 
with all these advantages... 


1. 120 C. operation with 100% power, derating to 200 C. 2. Same size 


as deposited carbons 


lo help you solve the problem of small 
space and high ambient temperature 
Corning has developed these Type S 
resistors 

These are not ordinary film-type re 
sistors. They are integral units made by 
bonding a metallic oxide to a PyrREX 
vlass rod at red heat. They're non 
inductive and completely impervious 


to morsture 


Three sizes are now available in pro- 
duction quantities: 

S$-20—'2-watt at 120° C. (or 1-watt at 
10° C.). Range trom 10 ohms to 
100,000 ohms 

§-25—|-watt at 120° C. (or 2-watts at 
10° C.). Resistance range from 10 
ohms to 400,000 ohms 

§-30—2-watts at 120° C. (or 4-watts at 
10° C.). Resistance range trom 30 


3. Wide resistance range 4. Economical cost 


ohms to | megohm Type H—High-frequency 2% of ( 
Corning Type S resistors have an tolerance. Standard ranges from 10 to 

average change in resistance of less 1,000,000 ohms and ratings from 7 to 

than 1.5% after 1,000 hours at rated 140 watts 

powel Type HP—High-power resistors. 17, 30 
Folerances of 1%, 2%, 5% and 10, and 150 watts. Tolerances of 2% 


or 5%. 20 to 500.000 ohms. 


Type WC-5 — Water-cooled. Range — 35 
to 300 ohms. Versatile and adaptable 


10% are available to meet your exact 
applications 
And how does a volume price of 


2S5¢ each for the S-20 + 1% tolerance 
sound to you? Type N Accurate grade. Made to meet 
. . » <(\ 
Write for detailed descriptive bul all requirements of MIL-R-10S09B 
letin Other products for Electronics by 


. : ( gy ( ‘nt ep: e 
Ask for information on these other ornin omponents I epartment 


Corning senhenee: Fixed Glass ¢ apacitors lransmitting 


Capacitors, Canned High-Capacitance 


Type LP-—low-cost, low-power. In 3-, 
yP “" I Capacitors Subminiature lab-Lead 


a ood wi . 
+, ind tt sizes Capacitors, Special Combination Ca 


Type R~Power resistor to MIL-R pacitors, Direct-Traverse and Midget 


> . r« - 
11804B. Tolerances of 2% or 5% 7 Rotary ¢ apacitors Metallized Glass 
to 115 watts, Range: 10 to 1,000,000 Inductances, Attenuator Plates 


ohms Distributed by ¥ Resistor Corporation 


y CORNING GLASS WORKS, 94-1 Crystal Street, CORNING, N. Y. 


C ening CAME ACLCALL A “a Glass 
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PIV ratings up to 16,000 volts... 


e 
t 

0 

m 


Write on your letternead for bulletins on any or all types illustrated. 
2 if you have @ particular problem, our Application Advisory Group 
a will be happy to submit @ prompt evaluation and recommendation. 


‘International Rectifier 


GS. © 8. 2. Ge 


ae Ja Bowe 
EL. SEGUNDO, CALIFORNIA 


EXECUTIVE OFFICES: 


* PHONE OREGON 6-626! 
NEW YORK: 132 €. 7OTH GT., TRAFALGAR ©. 3390 > CHICAGO, 206 W. WACKER OF, FRANKLIN 2.5880 
1M CAMADA: ATLAE MA0DIO CORP.,, LTO 


» 80 WINGOLD AVE, W., TORONTO, OWTAMO, BY b-6174 





why companies find it 
GOOD BUSINESS 
to specify panel instruments 


bY > 


..» QUICK SERVICE from 
HUGE STOCKS! 


Over 50,000 stock units, in 800 sizes 
and types, are available for immediate 
delivery through 1,500 electronic dis- 
tributors in the United States, Canada, 
and abroad. This wide distribution can 
save you time and prevent expensive 


delays. 


.»» EXACT NEEDS CORE MAGNET 
ee METER MOVEMENT 
CUSTOM BUILT! 


Many meters quickly built from 
standing tools. Others designed to your 
specifications. Delivery schedules on 
which you can rely. Movements include 
three sizes of Simpson's superb Core 
Magnet Meter Movement—self shielded 


and exceedingly rugged. EXTERNAL 
MAGNET MOVEMENT 


Whatever your needs in panel instruments, you, too, will find it makes good 
business sense (and design sense) to specify “Simpson.” Simpson instruments 
have established a reputation for laboratory accuracy ... yet they have the 
ruggedness to stand up under years of service and severe shocks. Why not send 


us your panel instrument problems today? 
Ask your y I I ) 


Simpson 
representative 
or write on 
letterhead for 
new Catalog 


Instruments that slay accurate 


4 


SIMPSON ELECTRIC COMPANY 


now available. 5200 W. Kinzie St., Chicago 44, lilinois * Phone: EStebrook 9-112 
tn Canada: Bach-Simpson Ltd., London, Ont. 


Th eet ea 


A} Rey ddcubseul 
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here's what's behind the » crystal that's so far ahead 


The Midland Factory shown above is the world’s largest 


plant devoted exclusively to producing crystals for 
frequency control. It is equipped with the finest and 
most complete production and testing machinery 

ever developed for this purpose. Here Midland pioneered 
development of crystals for color television, and is 

now ready for full-scale production. 


tan? ? 


YU for just one good reason: 
Every Midland crystal you use has been produced by 
such advanced techniques and under such rigid quality 


controls that you can be sure it will prove its Midland Critical Quality Con- 
trol extends through every step 
of crystal production, and includes 
precise angular control by X-ray. 
Uniform accuracy is maintained 
to the millionth part of an inch. 


Hater your Cdl med, conventional, or highly specribined, 
Who haf fe opacly nig cmb 


s 
WMand MANUFACTURING COMPANY, INC. 
. Fiberglas Road, Kansas City, Kansas 


WORLD'S LARGEST PRODUCER OF QUARTZ CRYSTALS 


completely reliable quality under every operating stress. 
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SIZE 8 
CORROSION 
RESISTANT 


MINIMUM COST: 


ALL TYPES—PREMIUM PRECISION: \\« 
a init ill built to 
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¥ LOW-INERTIA 
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ENGINEERING BULLETIN 
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ELECTRONICS 


ND THE WORLD 


gain and again! 


A fair idea of the extent to which 


Stackpole fixed Composition resistors 
are used may be gained from 


this illustration, 


Laid end to end, the total number of 
these tiny components produced to clate 
by Stackpole would ext nel many times 


around the world. 


Such acce plance is a tribute, both to 
the high quality ol the resistors and to 
the dependable, personalized service, 
thriat Stackpole puts behind each 


resistor order, 


Electronic Components Division 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 


Type CM-1/32 
PACKAGED FOR 
YOUR CONVENIENCE! 


_ in “strip pack"; ‘stack pack"’; or “reel 
pack’’ assemblies. Ask your Stackpole 


field engineer for details. 


(2 watts) 


Type CM-2 \ \ 


(1 watt) 


\ E 
vie cours RESISTORS 


Available for your convenience through leading parts distributors. 


J 


. 

\ < 

Type CM is 1 
T 
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testing components with Burroughs pulse control systems 


modern methods fortesting cores 


The future of magnetic cores in information handling 
systems is already well assured. Their high reliabil- 
ity, fast action, small size, and low power consump- 
tion stimulate the imagination of more and more 
engineers working in data processing, weapons 
systems, and control. And every day finds these new 
components included in more new designs. 

One problem still facing those who want to exploit 
these exciting properties is the lack of precise 
uniformity in cores made on a production basis. 
For as Burroughs has found through 5 years of 
working with the pioneers in core applications, 
uncertainties still exist. And before cores become 
standardized, many changes will probably be made. 
Those who want to take advantage of the great 

TESTING TAPE-WOUND CORES ° potential in this new component now must use 
reliable test procedures which precisely check the 
tolerances of each core, and are versatile enough 
to check for the new core specifications of tomorrow. 

Burroughs Pulse Control Systems answer this 
need for leading manufacturers and users of cores 
by simulating the actual conditions under which each 
core produced will eventually operate. When con- 
ditions require a change in core operating character- 
istics, the testing system is changed at will, in a 
matter of minutes, to meet the new requirements. 





TESTING FERRITE CORES 


Shown here are typical examples of how these 
core manufacturers, including Burroughs own core 
production department, use Burroughs Pulse Con- 
trol Systems to check tape wound and ferrite cores. 
An interesting booklet describing core testing in 
greater detail is yours for the asking. But if you 
want to test another component by digital techniques, 
just send us your problem. We'll be glad to work it 
out, at no cost, and show you how Burroughs Pulse 
Control Systems can save you hours of engineering 
Electronic Instruments Division * 1209 Vine Street * Philadelphia 7, Pa time and production headaches. 
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(t is 


Be) " 
J @ Ceramics 


illustrated 
approximately 
actual size. 


i 


HSae" Do you kaow..... 


that ceramics can be supplied, in 


i “ E- o | Ss | Cc) NJ quantity: To tolerances generally 


associated with precision metal work. 


( ; ; j x A \/ | c% : $ Pistons and cylinders with maximum 


clearance of as little as 0015” 


produced to 


a With faces parallel within .0005” 
precision tolerances 


; > In flatnesses within light bands 
New equipment and techniques are constantly added 


to improve precision. Few people—few engineers— In thicknesses from .007° up 
are aware of the close tolerances which are now 


possible. There are 3 main reasons for this progress: In tubular form as small as 


015° OD, .008” ID 
COMPOSITIONS. Widest range in the industry. Some 


AlSiMag materials are hard as sapphire — more wear 
resistant than tool steel ——and are non-magnetic and 
chemically inert. New Alumina “super ceramics” perform as 2-56 thread 

unbelievable feats of strength, thermal and mechanical 

shock resistance plus excellent electrical characteristics at With driiled holes as small as .010" 
ulfra high frequencies and temperatures. Improved char- 

acteristics promote ruggedization, permit miniaturization. 


Threaded screws as small 


CONTROLS. In preparation of raw materials, designing 
and building dies, calculating shrinkages . . . at every 
manufacturing step — forming, firing, inspecting. Over 55 
years of experience — where precision in ceramics was 
pioneered! 


FINISHING. Equipment plus skill. Every machine for pre- 
cision finalizing. Thoroughly trained personnel who con- 
sider difficult specifications a personal challenge. 


Tell us about your com- 
ponent problems. AlSi- 
Mag Precision Ceramics 
may do a better job for 
you. Send us a blueprint 
or sketch with an outline 
of the operating proced- 
ure for complete details. 


A Subsidiary of AMERICAN LAVA | cnarranoosa s. Toe 


Minnesota Mining and = "Sf 


Manufacturing Company ae es re) R P re) R y.. - i re! Ny |= YEAR OF CERAMIC astedenetstd ' 


For service, contact Minnesota Mining & Manufacturing Co. Offices in these cities (see your local telephone directory); Atlanta, Ga. * Boston: Newton 

Center, Mass. * Buffalo, N. Y. * Chicago, Ill. * Cincinnati, O. * Cleveland, O. * Dallas, Texas * Detroit, Mich. * High Point, N.C. * Los Angeles, 

Calif. * New York: Ridgefield, N. J. * Philadelphia, Pa. * Pittsburgh, Pa. * St. Louis, Mo. * St. Paul, Minn. * So. San Francisco, Calif. * Seattle, Wash 

Canada: Minnesota Mining & Manufacturing of Canada, Ltd., P. O. Box 757, London, Ont. All other export: Minnesota Mining & Manufacturing Co 
International Division, 99 Park Ave., New York, N. Y 
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Bel/ Telephone Laboratories Salutes Three 
New Nobel Prize Winners 


Drs. John Bardeen, Walter H. Brattain and William Shockley 


are honored for accomplishments at the Laboratories 
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SERVO AMPLIFIER USES 
- «AIRPAX 
. CHOPPER 


INSTANTANEOUS 
RESPONSE 


This servo amplifier is designed 
for light-weight, compact, quali- 
ty performance. It complies with 
MIL-E-5400. 

A miniature 400-CPS chopper 
modulates a single input or the 
difference between two inputs. 
Overall amplifier time lag 1s 


negligible compared to a cycle of 


the supply frequency; signal out- 
put is in phase with supply 
power, 

You may be designing a new 
equipment where a DC input 
must be amplified. A chopper 
could help. Why not discuss your 
problem with us today? Airpax 
makes the chopper (Servo Corp. 
of America, New Hyde Park, 
New York makes the amplifier). 


ARAN 


BALTIMORE 20, MD. 


| 


CHOPPER CHARACTERISTICS 


CONTACTS: Single-pole double-throw break- 
before-make contacts are rated for 100 volts and 2 
milliamperes. 

DRIVE: Drive coil operates from a nominal 6.3 
RMS volts at 400 CPS. 

TERMINALS: Plugs into conventional 7-pin minia- 
ture tube socket, or with solder lugs and flange 
mount. 

DWELL TIME: Nominally 147 electrical degrees, 
balanced on contacts within 15 electrical degrees. 
PHASE ANGLE: Nominally 65 electrical degrees 
lagging. 

INSULATION: 100 MEG between contacts and 
ground and 10 MEG from drive coil to ground. 
NOISE: 200 microvolts average and never greater 
than 1.5 millivolts peak-to-peak across | MEG. 
ENVIRONMENT: Hermetically sealed for opera- 
tion in any atmosphere and at any altitude; oper- 
ates under 0.06 inch total travel of vibration at 10 
to 55 CPS; undamaged by 5 G vibration up to 500 
CPS and 100 G shock; operates from —65 to +- 100 
Centigrade. Units also available for operation at 
+125 degrees Centigrade. 


MIDDLE RIVER 


oe 
Tr asi 





A major step forward has been achieved 
by uniting Fairchild precision 
potentiometers with dynamically 
balanced and sensitive pressure-sensing 
elements. The result is a line of superior 
pressure ti insducers with potentiometer 
outputs and featuring all the 
characteristics of precision, re liabilit 
and quality that are identified with 
Fairchild potentiometers. A speciall 
trained staff of engineers is at you 
service to consider problems of 
transducer design and manufacture to 


meet your specific requirements. 


MINIATURE 
PRESSURE TRANSDUCERS 


Featuring Fairchild 
accuracy and reliability 


The TP-200 illustrated is a new and smaller addition to the line 

of Fairchild Transducers. These components are now available ina 
wider range of resistances in either linear or functional, 

single or dual potentiometer output elements. Measuring only 
approximately 2” by 2’, the TP-200 features a single pressure 
sensitive diaphragm element which actuates one or two precision 
potentiometers through dynamically-balanced, stable mechanical linkage. 
It features unitized construction for easy assembly, field calibration and 
repair. Variations of size, conformation, and pressure ranges for 
measurement of differential, absolute, or gauge pressures are available, 
For complete information write Fairchild Controls Corp., 


Components Division, Dept. 140-77-Al. 


EAST COAST WEST COAST i ; eI 
225 Park Avenue 6111 E. Washington Bivd. i} 4 / jf [ D 
Hicksville, L. 1., M. Y. Los Angeles, Calif. / | c A A 


PRECISION POTENTIOMETERS 
and COMPONENTS 
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electronics march technical 


It’s the first IRE Show in New York’s 
Coliseum and attendance will be the 
biggest ever. Everyone with a stake in 
the electronic industry will be there 
March 1&th to 21st for the 1957 edition 
of the Institute of Radio Engineers 
Show. Engineer or salesman, elec- 
tronic designer, technician, manufac- 
turer ... they’ll be there to see the 
latest equipment, circuitry, compo- 
nents and materials. 


And before the big show, every im- 
portant man in the electronic field will 
be studying the March Ist Technical 
Edition of ELECTRONICS ... and 
buying from its advertising pages. 


electronics representative at booth 


January 1, 1957 — ELECTRONICS 





..... 4308 


| edition is the big 


This pre-show issue is important to 
the entire industry. 


¢ 


Exhibitors insure wide attendance at 
your IRE Show booth through the ad- 
vertising pages of the March Techni- 
cal Edition of ELECTRONICS. Show 
off your new products and preview 
your IRE booth in your selling mes- 
sage. Now is the time to make adver- 
tising space reservations for this all- 
important issue which will be referred 
to before and during attendance at the 
exhibit and throughout the year. 


For non-exhibitors, this carefully-read 
March Technical Edition of ELEC- 
TRONICS can describe your products 


ELECTRONICS — January 1, 1957 


IRE Show Issue 


. for it is a “show in print.” This 
issue of ELECTRONICS has firmly 
established itself as the important con- 
vention publication e the product 
how place in conjunction with the 
IRE Show. Consistent increases in the 
amount of advertising space in this 
pre-show issue from year to year 
prove this is the way for exhibitors 
and non-exhibitors to reach the entire 
industry at show time. 


You cannot afford to miss this impor- 
tant issue. Closing date for the March 
Ist Technical Edition of ELECTRON- 
ICS 1 


plates; January 25th for copy to set. 


February Ist for complete 


PUBLICATION, 330 WEST 42ND STREET, NEW YORK 


16, 
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NOW! NEW WL-6198A 


no longer be nece ny 
thanks to advanced 


Westinghouse design 


fthetull 
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NEW 
AND IMPROVED 
DESIGN ~— 
FROM 


WESTINGHOUSE 


Westinghouse first with redesigned Type 6198 Vidicon 
Camera Pick-Up Tube 


important improvements! 


first to bring you these 


IMPROVED MECHANICAL DESIGN. 
been deleted, yoke construction can b 
a slot does not have to be provided 


IMPROVED ELECTRICAL DESIGN. | /i) advanced new 
permits use of full-length deflection coils in the yoke, and pro 
focus uniformity to materially improve picture shading 

Further, the new WL-6198A permits the introduction of a mor 
uniform photo-sensitive surface to reduce the mottling effect 
the picture 

IMPROVED PERFORMANCE FEATURES. 

duced and picture shading improved 

more uniform clarity ... with a truer image 
actual subject being observed and transm) 


ENGINEERS! For challenge, security, growth potential, in 
career opportunities now being offered by West ny house kK 
Tube Division. Write Technical Placement Director, Westi: 


‘ 


Klectri Corp., Klectronic Tube Division, Elmira y. ¥ 


Le 


WATCH WESTINGHOUSE 


WHERE BIA THINGS ARE HAPPENING FOR vou!r 


6ET 4118 


2 
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Offices in major cities 
Los Angeles +  Datlas 


omac LABORATORIES, INC. oe 
Beverly 


Export 


‘if 





Sylvania is 
your source! 


er © 


* 


* 


GERMANIUM 


Need germanium of critical purity? Sylvania is 
your source for zone-purified and single crystal 
germanium of 40-ohm cm resistivity—for your 
most exacting electronic applications. 


Every step in germanium production, from 
concentrated ore to monocrystalline material, 
is performed in Sylvania’s own plant, under the 
most rigid quality control checks known to 
metallurgical science. Starting with spectrograph- 
ically pure germanium dioxide powder, ingots 
are produced in a reducing atmosphere. After 
cleaning and etching, each ingot is repeatedly 
zone purified. When impurities are reduced to the 
necessary minimum, undoped crystals are grown 
by the vertical (Czochralski) method. 


TUNGSTEN *« MOLYBDENUM ~«- 


CHEMICALS -« 


Me 


Sylvania germanium is available in several forms 
and degrees of purity, to suit your requirements: 
as reduced and melted ingots; zone-purified 
ingots; undoped single crystals. At 25° C, all 
forms are of the n-type. Also available is high 
purity germanium dioxide. 


You are invited to write us about your specific 
germanium needs. Standard forms are available 
promptly. Others, to fulfill special conditions, 
can be supplied to your order. Write for techni- 
cal data. 


SYLVANIA ELECTRIC Propucts INC. 
Tungsten and Chemical Division 
Towanda, Penn. 


PHOSPHORS «+ SEMICONDUCTORS 


# SYLVANIA 


LIGHTING * RADIO « ELECTRONICS * TELEVISION *« ATOMIC ENERGY 
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Hiram Maxim devised the first single- 
barrel, fully automatic machine gun. It 
embodied the best features of other fire- 
arms and Maxim's own refinements. With 
this automatic, well-packaged gun, one 
man has the fire power of dozens of in- 
dividual riflemen. 


val 


Wr 


with 
direct reading 
frequency dial- 


one-knob control 


RE 


from 
950 to 4000 Mc/s 


Convenience is the “big gun” of the FXR all-in-one Signal 
Sources. Into one compact package has been built a power 
Type No. L771A: 950 to 2000 Mc/s. supply, klystron, klystron cavity, modulator, variable rf atten- 
Type No. $771A: 1900 to 4000 Mc/s. vator and an automatic reflector voltage tracking system. These 
Direct Reading Frequency Dial Accuracy: + 1% * Signal Sources are as easy to use as your home radio. The 


SPECIFICATIONS 


Power Output: 50 mw (average) over the band speed and ease with which broad-band measurements may now 
Internal Modulation: CW, Square Wave and Pulse be made increases efficiency and allows more time for other 
(400 to 1800 cps) tasks. Also, the output power across the band is high enough 


External Pulse Modulation and Reflector Modulation for most attenuation measurements. 
(FM) through Front Panel Input Jacks. 


Size: 131%” wide x 10” high x 914” deep Microwave engineers who use the compact FXR Signal Sources 
oie will appreciate the valuable time saved, the convenience, im- 
hen greater accuracy is required, the 
FXR Type No. N4IOA Direct Reading proved stability and simplicity of operation of these units. This 
ge: pr aoe oo represents another example of FXR’s leadership in contributing 
Me/s to progress in the Microwave Test Equipment Field. 


yy re 


F-R MACHINE WORKS, Inc. 


ele eee ee 1 O88) 18 i. a 


: j , ' L. /f \ 
ree aa oo CW be. 


ELECTRONICS — January 1, 1957 Want more information? Use post card on las! page 





Recommended 
for use in 
aviation, marine 
and general 
industrial 


AQ t. Wi TS. electrical 


| 
| 


WN-5051 ond WN-509] with maximum peak inverse voltage 
ratings of 50-350 v. (up to 200 amperes in bridge assemblies 


TYPICAL RECTIFIER CIRCUITS 


f 


eS. , ta 
% wee ms eee a y 

1 4 ee | aanee ae ee Oe ae a) 
gh! J | | ae reoctor y | 
r , | Le 4 a y 


- ave 


eM Td 


For space-reducing design 
WN-5082 with where large blocks of D.( 
maximum peak power are required 
inverse voltage 
ratings of 50-300v 
300 to 5000 amperes 


in bridge assemblies 


Westinghouse SILICON” Rectifier cells 
pack more power in a smaller package! 


Recommended for greater reliability, highest efficiency and lowest cost 
For the progressive design or application engi- Provides more power in a smaller space 
neer in power, control or electronics for any- Lowers installation cost 
Insures minimum maintenance 


7 
- 
o 
one who builds or specifies rectifier assemblies 
e Results in no detectable aging 
- 
* 


and is constantly seeking equipment design and Makes possible high ambient temperature operation 


operational improvement that: Improves A.C. to D.C. conversion efficiency 


Westinghouse Electric Corporation . y ‘ 
Semi-Conductor Division, Dept. 00 you CAN BE SURE...1F ITS West In gh Ouse 
| eee so emmrmnera, C 


Youngwood, Pa. 
7ET-4101 
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Selected MINIATURES for 


ood-ALt 


TRANSISTOR simone" Webbe 


Design and component engineers are invited to acquaint themselves with the wide 
variety of miniature low voltage capacitors developed by Good-All Electric. These com 
pact new designs are ideal companion items for use with transistors and other printed 
circuit components 

Many space-saving Good-All types are as useful for military as for civilian appli 
cations. This is particularly true of the molded-in-Epoxy type It has also proven 
to be the case with “wrapped” mylar designs which lend themselves to use in potted 


subassemblies 


Mylar* dielectric is frequently selected for Good-All miniatures because of it 
superior electrical characteristics high I.R., low power factor and excellent stability 


with life. The space-saving it offers in low voltage designs is also an attractive feature 


Good-All offers a wide selection in 50 Volt miniature designs 


TYPICAL SIZE COMPARISONS 
Cap. Volts Diam Lgth 
600UE Mylar dielectr wind nolded 01 i] 
AXIAL LEAD ture-resisting Epoxy 


REPRESENTATIVE TYPES 


663UW Mylar dielectr winding with t 


ase and thermo-setting end seal 


DDT e 


6136 Mylar diele 


RADIAL LEAD atelier Desist perenne 


tional tubu ors and upright mo 
mylar dielectr ndir is completely 


Pee ~ . 


the Epoxy formu on developed by G 


xy Idition t 5 attractive gio 


! | durable coating with excellent diele 
t 
UPRIGHT MOUNTING 600UPE Mylar dielectric wind 


ture-resisting Epoxy 


620UPB Mylar d 


TH 


EPOXY COATED 
CERAMIC DISCS 


GOOD-ALL ELECTRIC MFG.CO. 


Write or phone for 
consultation on 
specific design 
problems orto 
secure detailed 
specifications on the 
A Lat ea tee 


types shown 


OGALLALA, NEBRASKA A leading manufacturer of Tubular and Ceramic Dise Capacitors 
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17 NEW TUBES FOR 
SERIES-STRING TV DESIGNS 


RCA now offers a comprehensive line of tube types espe 
cially useful in TV receivers utilizing 450-milliampere 
series-heater strings. The heaters ali have 11-second 
warm-up time to minimize voltage unbalance during start 
ing. All types have heater-cathode voltage ratings suffi 
ciently high to insure dependable performance in series 
string circuitry 
4AU6 6AMB-A 6cas 8cG7 
4CB6 6AQ5-A 6cz5 8CM7 
40T6 GATB-A 6U8-A 17AX4-GT 
56Q7-A 6CGE-A BAWE-A 176Q6-GTB 
170Q6-A 
Chart listing these types, their prototypes, and heater 
cathode voltage ratings available on request 


DEFLECTION-AMPLIFIER 
TUBES FOR 110° a 
SYSTEMS 

eng?’ 


RCA-6C7Z5 for vertical deflection; RCA 
6DQ6-A and -120Q6-A for horizontal 
deflection these types are beam 
power tubes for service in TV receiver 
designs utilizing the new short pic 
ture tubes having diagonal-deflection 
angles of 110°. Internal structures 
are designed to provide for maximum 
distribution of heat in order to pre 
vent ‘hot spots’’ on the plates and 
to allow ‘‘cooler’’ operation of the 
grids—resulting in long life. RCA 
6CZ5 has a 6.3-volt, 0.45-ampere 
NEW MINIATURE TRIODE-TETRODE heater; RCAGOUE-A, a 6.3volt, 1.2 
ampere heater; and RCA-12DQ6-A, a 
12.6-volt, 0.6-ampere heater. The 
heaters of these types have the same 
controlled warm-up time to minimize 


RCA-6CQB... enables flexibility in circuit design voltage unbalance during starting in 
for VHF and combination VHF-UHF TV tuners! Series-string TV applications 


Containing a medium-mu triode and a sharp-cutoff tetrode—with an 


internal shield to prevent electrical co ipling between the two units 


RCA-6CQ8 may be used in a combination of applications in color, and 
black-and-white TV receiver designs. It is especially useful as a com New AF TRANSISTOR PROVIDES HIGH 
bined oscillator and mixer tube in tuners of receivers utilizing an inter POWER GAIN AT LOW DISTORTION 


mediate frequency of 40 Mc. The triode unit is also useful as an rf AND WITH HIGH EFFICIENCY 
amplifier, phase splitter, sync clipper and sync separator. The tetrode 


unit is also useful as a sound or video-if amplifier tube RCA-2N270...an hermetically sealed, alloy-junction tran 


The tetrode unit features a plate-current characteristic with a sharp sistor of the germanium p-n-p type is designed espe 
cially for use in ls e-signal audio-frequenc circuit 

knee. This enables n e inearit nly | ——- ’ y . 
e. Thi ables mixer operation with good linearity at relatively low applications in home-entertainment radio sets, phone 
plate voltages. Low grid #1-to-plate capacitance minimizes feedback graphs, and battery-operated communications equipment 


In class A service, one RCA-2N270 can deliver a max 


roblems; low output capacitance permits the use of a high 7 > 
p 5 utf apaci f 5 ise of a high-impedance mum-signal power output of approximately 60 milliwatts 
plate circuit with resultant increase in mixer gain with a power gain of 35 db. In push-pull class B service 
Additional features of special interest to designers are: separate two 2N270's can deliver a maximum-signal power output 

4 of approximately 500 rm watts with a power gain of 32 

cathodes—adding to circuit design flexibility, and 450-milliampere db. Low collector saturation current permits design of af 


¥ 
heater with controlled warm-up time for series-string circuits. Write amplifiers which can operate under varying ambient tem 


yerat » conditions and. at the same tim ovide ‘ 
for technical data perature nd $s an 4 1@ same time, provides both 
high efficiency and a high degree of operating stability 


Current transfer ratio of 2N270 is nearly constant over 
the full range of the output-signal swing, even when the 
peak output-signal current reaches the peak collector 
current rating. This feature minimizes distortion at high 
power outputs when low supply voltages are used 





IGNERS 


NEW HALF-WAVE MERCURY-VAPOR NEW TV CAMERA TUBE 
RECTIFIER TUBES FOR HIGH-VOLTAGE OPERATES ON ILLUMINATION 
HIGH-CURRENT POWER SUPPLIES AS LOW AS 0.00001 FOOT-CANDLE 


RCA-6894 and RCA-6895... specifically for use in high-volt RCA-6849 image orthicon de 
age rectifier circuits designed to supply dc power with good ( 

regulation to broadcast transmitters and industrial equip 

ment. Alike except for their bases, these new types are 

capable of withstanding a maximum peak inverse anode e 

voltage of 20,000 volts. Each type can deliver a maximum ~~ 


- spectral response approaching 
peak anode current of 11.5 amperes and a maximum average ; : 
> Be that of the human eye. RCA-6849 

anode current of 2.5 amperes in quadrature operation. Six 


signed especially for use in indus 
trial, military, and scientific-re 
search applications... combines 
extremely high sensitivity with 


of either type in a series, three-phase quadrature circuit incorporates the new Micro-Mesh 
can supply up to 143 Kw, at a dc output voltage up to 19,000 
volts. Ratings are such as to make them companion tubes to 
RCA-5563-A mercury-vapor thyratron. RCA-6894 and RCA 
6895 are unilaterally interchangeable with RCA-575-A and 
RCA-673, respectively. 


750-line screen which enables in 
creased picture detail and con 
trast, and eliminates moire and 
beat-pattern effects 


For sales information on any of the RCA 


PREMIUM TUBES—FOR DESIGNS REQUIRING products shown, please contact the RCA 
DEPENDABLE AND UNINTERRUPTED OPERATION District Omice nearest you 


RCA “Premium” Quality tubes are especially designed for use in military and critical indus EAST HUmboldt 5-3900 
trial applications requiring dependable performance where shock and vibration is a prime 744 Broad Street 
. ; Newark 2, N.J 

consideration. ‘Premium’ tubes are subjected to many special tests during manufacture in 

cluding those for shock, fatigue, low-frequency vibration, glass strain, and heater cycling to MIDWEST: WHitehall 4-2900 

minimize possibilities of early-hour failures. The following tubes have been added to the Suite 1181 

comprehensive line of ‘Premium’ tubes offered by RCA Merchandise Mart Plaza 
Chicago 54 

RCA-6)4-WA... designed to meet the military specification Mil-E-1/619-B dated 1/28/55 is a 

high-mu triode of the 7-pin miniature type with a heater cathode—for use in cathode-drive 

circuits at frequencies up to about 500 Mc 


RAymond 3.8361 
6355 East Washington Bivd 
Los Angeles 22, Calif 


RCA-OA2-WA, RCA-OB2.WA... are voltage-regulator tubes of the 7-pin type. The OA2-WA is j * ig oe ; 


designed to meet the military specification Mil-E-1/290A dated 7/16/54; the 0B2-WA, Mil ils : Sh 
E-1/291 dated 7/9/53 


Technical bulletins are available for the 
RCA-5636, RCA-5636-A... are sharp-cutoff pentodes of the subminiature type having flexible types shown on the coupon. Circle those 
leads for use in gated amplifier circuits, delay circuits, gain-controlled amplifier circuits and types on which you want data and send 
particularly in mixer circuits operating at frequencies up to 400 Mc. Small in size; light in 
weight, and capable of operating at low supply voltages these tubes are especially well 
suited for use in mobile and in compact portable equipment. May be operated at altitudes 
up to 60,000 ft. without pressurized chambers. The 5636 conforms to the requirements of 
the applicable Mil specifications. The 5636-A conforms to the requirements of the applicable 
USN specification 


the coupon to RCA Commercial Engineer 
ing, Section ALYR-1, Harrison, N. J 


Chart of 450-ma Series-String Tubes 
6cas8 120Q6-A 6849 
6c7z5 6894 5636 
60Q6A 6695 5636-A 


NAME 


COMPANY 


PYM) 1 TUE RA AT os: 


Tube Division, Harrison, N. J NaC MCU ee 
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mo" SIMPLER 
LF. VI DEO 


with fewer stages 
and lower noise... 


the 


ou  AIMmperex. £180F/6688 


Ruggedized 
BROADBAND AMPLIFIER PENTODE 


With a figure of merit of 1.57 as a broadband completely ruggedized construction and extremely 
inplifier, the AMPEREX KE 1LS0F/6688 permits the long life, the E180F/6688 is ideal for use in unat 
design of simpler, better and more economical IF tended communications equipment and instrumen 
and video circuits, having 30 to 40 percent fewer tation circuits. It is designed and manufactured in 
tages and improved signal-to-noise ratio, at no accordance with the special techniques developed 
acrifice of either gain or bandwidth. Combining for the production of the famous AMPEREX line of 
all these superior electrical characteristics with 10,000-hour tubes. 


*An Amperex ‘Premium Quality’ Tube 


Comparison of the AMPEREX E180F/6688 with other tubes used in the same applications. 


E180F /6688 TYPE A TYPE B | TYPE C 
Pentode! Pentode Tetrode Pentode 


1.57 

0.95 W 

0.52 W 

g°2 
_ 900 umhos 
0.5 Megohm* 
gold-plated 


fie) f your IF, ampli- 


ntormg : 
6999 Serie soe on the 
“~ *Win triode 


spec lally de 


AMPEREX ERR, ( 
othe, PQ tube 
this applic ation, 


juve to gold-plated an 


igned for 


o 


j a , é Special Purpose Tube Division 
Jefailed data heet ana 
applications engineering "A Amperex ELECTRONIC CORP. 
JAMPEREX 
ad 


assistance available Jrom 


230 Duffy Avenue, Hicksville, L. 1., N. Y. 
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Write for new 


24 page catalog C-7 
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Authorized Distributors for Major Relay Manufacturers 
ll relays are new, inspected and guaranteed. Phone 


same day shipment 


RELAY SALES, inc. 


ELAYS 


/ CKL VYiupplied from stock! 


5 ADVANCE 
“NEOMITE” RELAYS 
in stock Now! 


mat Electric Type 44 
C. P. Clare Type 11 


Substantial Quantities of Every Type On Hand 
Large or small orders for relays of any type are filled immediately 
from our comprehensive stock. We save you weeks and months of 
delivery time. You are relieved of inventory problems and 


production delays. Call us 


SCHRACK CONTROLS 


Phone West Chicago 1100 


Write for new 24 page catalog C-7 


P.O. BOX 186-A e@ WEST CHICAGO, ILL. 





let DeMornay-Bonardi build your 


COMPLETE MICROWAVE SYSTEMS 


-you'll save design time and testing time. 


Cost is 25% to 50% less. Delivery months sooner! 


Using ‘‘building-block"’ methods, D-B saves you time 
and money in special purpose system construction 
We manufacture and stock 924 types of reliable com 
ponents, fromm 2.60-90.0 KMc/SEC. This wide choice 
gives us the flexibility to build for any application, and 
allows better control over the elements in a complex 
system. It greatly simplifies design, saving weeks of 
trial-and-error methods 

Each D-B component selected from stock is already 
tested—hence the assembly needs no proving 


Heterodyne System Designed 
for Beckman Instruments, Inc. 


This system was designed to measure 
an unknown frequency anywhere 
between 10 KMc and 50 KMc by 
heterodyning it against a set of pre 
cisely known frequencies which are 
generated by multiplication from a 
low frequency primary standard. The 
system provides 


a. Generation of standard refer 
ence frequencies by means of 
Klystron multiplier, a balanced 
sideband generator, crystal mul 
tipliers and band-pass filters 


Coarse measurement and filter 
ing of the unknown frequency 
by means of cavity wavemeters 


Selection of the proper channel 
by means of three SPDT 
switches plus a special 3-way 
and 5-way switch for transitions 
from one waveguide size to 
another 


Mixing of the unknown fre- 
quency with the properly selected 
reference frequency to provide 
an unambiguous beat frequency. 


Except for the 3- and 5-way switches, 
all waveguide components used in 
this system are either stock D-B cat 
alog items, or minor modifications 
of them—an important factor in 
quick delivery. 


Want more information? Use post card on last page 


checks out as soon as it’s put together...is guaran 
teed to work. With so many savings in engineering time, 
D-B can complete a system at a price 25% to 50% 
lower than your costs. Delivery time is cut by months 

All we need from you to construct a special purpose 
waveguide system are your electrical requirements 
and space allowance. We do the rest with building 
blocks, proved in use since 1941. Talk it over with a 
D-B representative, or write direct. New D-B catalog 
now ready — request a copy on your company letterhead 


BONARDI 


DE MORNAY EL 


DEMORNAY BONARD! 
780 SOUTH ARROYO PARKWAY 
PASADENA, CALIFORNIA 


January | 
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Type F: Miniature | 2-po 
sition, 30-60° throw, can 
be mounted in 1-5/16” 
circle; phenolic, mycalex 
or steatite. 


Type H: Standard | 2-po- 
sition; 1-7/8” diameter; 
15-30-60° throw; pheno- 
lic, mycalex or steatite. 


A 


Types J, K, N: |-17/64” 


diameter; provides for 
flexibility of layout; inter 
changeable sections, 


phenolic or steatite 


Type L or DL: Using dual 
eyelet fastening; | 8-posi- 
tion; mounts in 2-9/32” 
circle; phenolic, mycalex. 


Special 


Multiple Shafts com 
bined to operate snap 
switches and potentiome 
ters; many different sec 
tion types 


an INFINITE VARIETY 
from standard parts 


For Printed Circuits: 
Special lug design for in 


Series 20: Simple switch 
for tone controls, band 
switching, and talk-listen 
circuits 


sertion into printed circuit 
boards 


SWITCHES 
CHOPPERS 

ROTARY SOLENOIDS* 
SPECIAL ASSEMBLIES 
VIBRATORS 


iY 


@ No matter what you need in low-current switches, 
you are most sure to find it in an OAK switch design. In the 


last 25 years, OAK has produced over a quarter billion 
switches—rotary, slider, pushbutton, plug, and door switches 
in thousands of variations. Why not take advantage of 
OAK’s unmatched, switch engineering background . . 

produc tion facilities , 


and huge inventory of tooling 
MFG. CO. 


1256 Clybourn Ave., Chicago 10, Ill. 
Telephone: MOhawk 4-2222 


*Manufactured under License from G. H. Leland, Ine 


WRITE FOR your copy of the OAK Switch Catalog which 
covers the most popular of OAK's standard switches. 


Type 160 Rotary Slid- 
er: 7/8” height allows 
shallow chassis; leads are 
readily accessible 


Type 130 Pushbutton: Type 80 Pushbutton: 
Available with from one Very adaptable. Used in 
to 24 buttons, 32 contacts communication equip 
each button ment; economical for less 


complex applications 


ELECTRONICS — January 1, 1957 





Hughe (Quality mean Highe ft Quality in 


HIGH-GONDUCTANCE 
SILICON DIODES 


Hughes, long the leader for quality and re liability, ha 


added another new series of Silicon Junction Diodes to the 


( pandin r Line of Hughes Semiconductor: 


Available now: WtGH-CONDUCTANCE SILICON JUNCTION 
DIODE TYPES HD6§71, HD6$§72, HD6573, HD6574, 
HDO575... HIGHER VOLTAGES... HIGHER CURRENT! 
EXTREMELY HIGH BACK RESISTANCE... BREAKDOWN 
VOLTAGES TO 400V... HIGH FORWARD CURRENT... 


HIGH-TEMPERATURE OPERATION, 
The first five t pr in this new series have | n est 
lished to fill specific appplications requiring 


pee . with high voltage in { high 


urrent clamy iy 


SEMICONDUCTORS 
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“BEST IRON WE'VE HAD inthe pl me.” iys William Fish, ay ro- delicate ind h ry join 5 in their Type 1862 B Meg 
duction supervisor of General Radio, Cambridge, Mass. This jobs hich f 1e1 equired both a heavy and 


company has switched to G-E Midget irons for soldering both G-E Midget iron’s light weight also helps re 


90 G-E Midget irons do work of 100 former irons 
at General Radio Co., hoost production 25% 


HANDLES LIKE A PENCIL Weig g less RAPID HEAT TRANSFER is a: ved b THREE-IN-ONE IRON y 
| the Gene locating the heater directly in the t : 


than a package of cigarette 
Electric Midget soldering iron speeds pro clad-coppe 
j on’e } 


siz¢ vy ( ot ‘ 
zZ give 1 gre 
yee 


tinn hy redicing onerator fat ‘ : 
g opera ' if 





you “build-in” Accessibility with 


GRANT INDUSTRIAL 


IF it’s important to keep your electronic equip 
ment functioning with as brief interruptions 
as possible...0F even minor testing and replace 
ment takes undue time because of the nuisance 
of getting at the equipment mechanically...0UF 
certain components must be accessible for on 


THEN you 


should investigate Grant Industrial Slides 


the-spot servicing in seconds. 


Grant Industrial Slides provide built-in acces 
sibility, without effort or costly loss of operating 
time. Unlimited varieties of standard and custom 


types are available and Grant offers complete 


Write for Grant Industrial 
Slide technical data. Free copy 
will be mailed on request 


SLIDES 


engineering services including at-your-plant 


discussions regarding the development of slides 
that fit your requirements perfectly. 

PQ] Five seconds to put chas- 

sis in testing position. 

Slides smoothly out of 

rack, locks. Pivoting 

mechanism brings under- 

chassis parts to easiest 

working angle. Function- 

ing of unit need not be 


interrupted! 


/ 4 
Gra nt INDUSTRIAL SLIDES 


Grant Pulley & Hardware Corporation, 31-73 Whitestone Parkway, Flushing 54, N. Y., 944 Long Beach Avenue, Los Angeles 21, Calif. 


110 Want more information? Use post card on last page 
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for high-speed 


commutating— 


The mercury jet 
DELTASWITCH 
e no contact bounce « long life 


Unique multi-position rotary switch for data 
sampling where application demands high speed 
(as many as 10,000 samples per second), long 
life and low noise. Ideal for thermocouple 
sampling and strain gauge monitoring to a high 
speed analog to digital converter or oscilloscope 


BITTE RG 000 Aida 
Deltaswitch utilizes rotating jet of mercury to NORW ET Ua, 


connect sequentially each of many stationary CONTROLS mo. 4 
contacts through low-resistance path to a com Sa maintenance 


mon pole no brushes or slip rings. Operates 


satisfactorily from 1,200 to at least 6,000 rpm NORWOOD CONTROLS 


Contact resistance approximately .25 ohm ELE ES a AO ee 


Noise levels of less than 10 microvolts in most et Le ee 


applications. Flexible dwell time 
Complete technical information available upon request 
Cepyright 1956 by Detroit Controls Corp 
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WHY SPECIFY 1 WATT WHEN YOU NEED 1/2 WATT? 


Use IRC’ Deposited and Boron Carbon Resistors 


ircuits call 
tabilit 
Molded 


can with 


ou Can save two wi whenever « 


h preci with long term 


1h¢ 


> 
Resistor 


1On Tesistor 


} 
a) erload 


ted and Boron ( 


ilt-in protection 


irbon 
bstantial overloads for considerable period 


tolerance [his means saving 


The 


you ol 


Kceeding 


eiwht and cost! conservative rating ol 


assure reliabilit need to 


ver resistor 


Announcing a new high-range process featuring 
stability! With a unit a IRC’s % 


Depo ited ( can cover a re- 


mall a watt 


ibon Re istor you 


rane from 10 ohms up to 4 meo 
Lh ¢ watt re 


100 mesoohm 


mstance 
With 


ohm a high i 


hms 


istor 


you Can vo from l ) 


If you want istance 


the same span olf re ranges, 


plu better load life 


characteristics and greatet 


—_ ow ee eee wee ew eee eee ee eee ee 


INTERNATIONAL RESISTANCE CO. 


Dept 231, 401 N. Broad St., Phila. 8, Pa 


in Canada. International Resistance Co., ltd, Toronto, Licensee 


Send bulletins describing Deposited Carbons 


Boron 


Molded 


Deposited Carbons Carbons M« Boror 


Carbons 
NAME 
COMPANY 
ADDRESS 


CITY 


resistance to moisture 


lded 


1mtomation 


dam ii? ¢ 


that 


and mechanical 


mect 
Dhes« 


rating 


you can specily mi 
MIL 


molded 


types in size 
pee for equipment 


units are now available in 4 
For 
IRC 


Boron Carbon Resistors. Send the coupon today 


watt, 44 watt, ' watt, 1 watt, and watts 


extremely low temperature coefficients, use 


ANCL A aS 


WCU UB CLO Ley 


Unmolded ('A i Molded ('%, ‘4 


1 and 2 watts ee ee le 


Me CUM ME STOLE 


ri 


weet. ty eee) wey a 


1 and 2 watts >», | and 2 watts) 


Insulated Composition Resistors ¢ 
Deposited and Boror 


stors « Power Resist 


Carbon Pre 
rs @ Voltmeter 
Multipliers e« tra HF and H 
tage Resistors 


Uonever the C newt Says 
v 


low Wattoge Wire Wour 
sistance Strips and Discs « Selenium 
Rectifiers and Diodes « Hermetic 
SealingTerm 


is « Re 


nals « insvliaotedChokes 
e Precision Wire Wounds 
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] ° 
ENGINEERED 


GLASS-TO-METAL 
SEALS 


seal failure out... 
seal reliability in 


Constantin glass-to-metal seals 
improve component performance 
because they are impervious to 
sub-zero conditions, high pressure, 
oils, swamp test, compounds, most 
chemicals, corrosion, salt water 
immersion, and spray... withstand 
temperature cycling and vibration 
conditions assure superior 
performance because of meticulous 


engineering 


Constantin has available for you 

a complete, quality line of precision 
multi-headers transistor mounts 
and covers — end seals — single 
headers crystal holders 
connectors terminals electro 
mechanical assemblies. Where a 
standard item cannot be used, 
Constantin will custom-engineer 

an exact unit for your particular 


requirement. 


Write today for complete technical 


data about all Constantin products 


QUALITY WITH CONFIDENCE 


© L$ Constantin «bo. ee 


Route 46, Lodi,N.J. * 187 Sargeant Ave., Clifton, N. J 


TRANSISTOR MOUNTS e SINGLE TERMINALS @ COMPRESSION HEADERS e END SEALS e CRYSTAL BASES @ CONNECTORS @ MINIATURIZATI 
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OF 
GROWTH 


If you want to know the future—of this or any other 
company —look beyond mere size and tangible assets 

into its background. Look for accomplishments— 
experience —reliability—ability. These are the real 
and vital substances that generate the drive and mo- 
mentum that produce growth in a competitive and 
changing world 


Resourceful Foot in Big Door 


Half acentury ago Tung-Sol people developed the first success 
ful electric automotive headlamp, introduced on the Stoddard 


Sees Chis was a carbon-filament lamp, crude and Off the Deep End—and Up Swimming 


» standards. Buc ic brought business from other 


! i 1 
motor car manufaeturers as well and it brought experience Making lamps involves many technologies—glass—metallurgy 


Oo that a year or two later, when tungsten first was used for vacuums—skills atc which Tung-Sol 1s master after 54 years of 


lamp filaments, Tung-Sol was well on its way to a position of successful doing 


leadership among suppliers oft « omponents CO a growing indus 


F dely recogt d ex tness led to Tung-Sol being litera 
try that promised to become a giant This widely recognized expertness le l'ung-Sol being literally 


drawn by demand into the manufacture of electron tubes 
beginning in the 1920's 


Find-How and Know-How Once in the electronics field, Tung-Sol applied to tubes its 


7 


, basic Company policy make the best that can be made.” 


Next, in 1914, Tung-Sol developed a two From a primitive electronics engi 


filament headlamp, “Tulite’’, the first to neering nucleus has grown a re 
combine high and low beams in a single search-and-deve lopment staff of the 
bulb, With it was won the business of very first order—still building, both 
Ford and other prodigiously growing n scientific standing and in num 
motor car makers 5, as NEw ace omplishments serve 


Growth put increased emphasis on research and development present new challenges 


First, to umprove the product to make the lamps themselves 


better and more dependable. Second, to improve the tech Pioneers in Quality Control 


niques of manufacturing lamps in ever-increasing quantities, to 
closer tolerances and more exacting standards of uniformity There is a second policy to which Tung Sol has firmly adhered 
to do these chings while constantly improving production that of making components ibes for set and equipment 
conomy. And today, these experiences—these assets—have manufacturers, but not the sets or equipment 
een pooled with the auto lamp industry to perfect the new 
i headlamy lighting system you will see on all cars in the tucure This allowed Tung-Sol to concentrate on tube enpineerny and 
manufacturing, with em} hasis always on quantity produc mon 


to standards of performance as rigid as those of a research 


The Capitalized Break laboratory, yet with absolute uniformity in whatever quantity 


; and with the reliability demanded by increasingly important 
In the mid-1930's, Tung-Sol brought out a flash 
ing ctail-lighe Winx intended to signal 


stop’ when a motorist applied his brakes. But Outstandingly important in this responsibility was the devel 


uses partic ularly chose of a nation at war 


its flashing feature soon evolved into the familiar opment of statistical quality control-—a new kind of applied 


} 


flasher that actuates direction signals and tor science in which Tung-Sol had early become—and still is 


which lung Sol is the industry § major SUP] lier a recornize | leader 
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GROWTH IN INCOME | 


LLARS 


N MILLIONS FO 


j me coe 
|= td 


Sharp Sword to Profitable Plowshare 


This, among other achievements under pressure 
when World War II ended ! 


and the 
tronics 


brought its 


reward marvels of ele 


were turned to everyday uses—as in 


television and high-fidelity reproduction of 


music—or to striking new scientific and indus 


trial advances—electronic computers and the 


j 


automation of pro } mon machinery 


Today, Tung 
] | t tul 1) nad l 
pliers of electron tubes radio an V 
for the 


Sol ranks among the largest 
| ‘ r 
makers of receiving sets 


service dealers—and of many 


pee ial ty} € 
; of the elaborate electron: 


transportation commun 


Transition to Transistors 


Initial steps to the use of semiconductors have 
been through the development of so-called 
hybrid equipment designed to utilize the bese 
characteristics of both tubes and transistor 

Tung-Sol engineering produced the first suc 

cessful power amplifier tube to operate 
This tube 


in the h 


airecthy 
from a 12-vole automobile bartery 
the 12K5, filled an enormou gay 
{ 


lio design 


auto fa It is the Hirst pra tical 
the “space charge grid” principle and ha 
| ' 


ated a new tube classification ext 
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for many ow-voltape 


switching and 


contro 
In the field of emiconductor | mol re 


development has been working 


earch 
with the 


ot the industry. to perfect the iv, com 


low cCurrent-con 1m} non j ) no han that 


iv-SOl has 


to manhfaclhre 


been concerned chnique 


semiconductors tupe 


in large volume, with abs i ity, Vv } inf sed 


‘ 


dependability You can contidently therefore, that 


Tung-Sol will be as prominent a factor in the supply of tran 
istors and related semiconductor devices for electronic equiy 
rot electron t F 


ment as i now is in the maki 


} 


The Tung-Sol of today 1s nine busy plants in seven cities, em 
ploying 6500 people and covering the nation with five divisional 
offices and a network of independent wholesale and retail dis 
tribution—to serve Our nation § (Wo Rreatest industries 
motive and electronics 


TUNG-SOL 


TUNG-SOL ELECTRIC 


) 


auto 


INC., Newark 4 N. J. Sues On 


er ‘ Db 


Want more information? Use post card on lost page 





even when fl 
must graduate from 


lf both in the air and 


In th 
job for 
oft berth 
A COMPANY WORTHY OF THE GOAL. Ienwincers have consistent I 
the long-range technical advancement of North American Aviat 
h 1 here are SOP. Some of the longest neck 


r engineering team. They've been stick 


of cars 


YOU'D LIKE TO STICK YOUR NECK OUT we 


inate that stunmulates personal growth ind 


itertal benefits that are limited onl I hi 
lay for full particulars to: Mr. T Vescombe, Engineering 
Manager, Dept. | | North Americ: Aviation, In Li 


California 


ADVANCEMENT IS RAPID WHERE GROWTH IS RAPID 


AARON KOLOM te BILL McLEAN 


NORTH AMERICAN AVIATION, 


hA 


TRONICS 





Sh Crt engineers—p lus efficient 
production methods and modern 
facilities are available at  — al 


- 


f a 


for the NAVY 


Engineers and production 

facilities at Daystrom In- 

strument continue to play 

an increasingly important for the AIR FORCE 
role in the needs of the 
Armed Forces and Indus- 
try. Daystrom products 
contribute sound design 
and dependable perform- for the ARMY 
ance to meet today’s criti- 
cal standards. Yes,youcan 
depend on Daystrom for a eae? 


quality product, on time, 
at a reasonable cost. 


TE 
Jc OTHER DAYS 


| INSTRUMENT 


Division of Daystrom, Inc 
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COURTESY, NORTH AMERICAN AVIATION INC 


Three Genisco Accelerometers help the Super Sabre close in 


I} enemy au infiltration happen ou can be sure that mission. The flight control tem of the FLOOD incor 
der knights of the sky powering the swift Super porates three Genisco Model DDL Accelerometers 
ds faster than sound will spearhead The Model DDL is only one of many Genise 
defense Accelerometers now in use on America’s air guardian 
tl of toda upersonic aeronautics, the including our most important Operational guided mi 
USAI Super Sabre reflects the finest contemporary ile Like other models, the DDL was designed for 
enyineering skill and scientific creative imagination i particular application—to function perfectly in the 
suit thi WepPt-Wing assassin is more than just another severe vibrational and shock environment of supel 
jet-powered plan It 3 i proven integrated electro onic flight 
mechanical tem, combining a multitude of precision Genisco’s ability to design for the most stringent 
ub-systems, assemblic ind individual parts applications and to produce precision instruments in 
The automatic flight control system, for example large quantities has made the company an important 
consists Of numerous Components, each one vital to the link in our nation’s defense chain 
performance of the tem. Naturally, component re Descriptive technical data on the Model DDL and 


liability j tive if the plane is to carry out it other Genisco accelerometers will be sent upon request 


INCORPORATE O 


2233 Federal Avenue, Los Angeles 64, California 
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—- COME THE TYPE AP CAPACITORS 
IN SUPER-TIGHT STEATITE CONSTRUCTION 


Astron enlists a Billion-year-old principle mechanical fusion — to create a rock- 

like physical barrier against all environmental conditions. New Type AP Paper Tubulars 
combine a tough Steatite case with cement compound end-seals, forming a completely 
impregnable shield against heat and moisture truly impregnable because Steatite is one 
of nature’s most effective insulators 

Designed specifically for economy applications, Type AP Tubulars fill electronic equipment 
manufacturers’ needs for high performance capacitors at competitive prices. These non- 
inductive , precision-wound paper tubulars operate continuously with exceptionally long life 
at 85 C, their leads locked securely in place by non-melting end-seals. Special production 
techniques and meticulously controlled processes assure long shelf life and minimum 
capacitance change over a wide operating range (- 40°C to 485°C)... high insulation 
resistance .. . small size and weight. The dependable operation of Type AP compares 
favorably with more expensive molded paper capacitors. They exceed RETMA specifications. 
Type AP Ceramic Cased Tubulars are backed by the famous Astron guarantee. Ten separate 
production tests and 100% final inspection are your absolute protection against costly rejects 


Le”: > ASTRON 
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 

penetrating the plants, laboratories and man- 
agement councils ...reporting back to you every 
significant innovation in technology, selling tac- 
tics, management strategy. He functions as your 
all-seeing, all-hearing, all-reporting business com- 


munications system. 


rHE MAN WE MEAN IS A COMPOSITE of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a vast 
business news job. It’s the result of many quali- 


fied men of diversified and specialized talents. 


AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which com- 
plements the editorial section of this magazine — 
the advertising pages. Its been said that in a 
business publication the editorial pages tell “how 
they do it”—“they” being all the industry’s front 
line of innovators and improvers — and the ad- 
vertising pages tell “with what.” Each issue un- 
folds an industrial exposition before you—giving 
a ready panorama of up-to-date tools, materials, 


equipment, 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 


business information he gathers. 


McGRAW-HILL PUBLICATIONS 
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EHF 


MICROWAVE 


GENERATORS 
AND SOURCES 


18,000 to 50,000 mc 
with 


PLUG-IN 


TUNING UNITS 


Now, with the Polarad plug-in interchange 


‘ 
UL 


able 
laboratory with Extremely High Frequency 


ining unit feature you can equip your 


generators and sources covering 18,000 to 
50,000 me permitting wide flexibility of op 
eration at minimum cost. Each of the various 


tuning units requires no further adjustment 
{ 


after plug-in all voltages and controls are 


EHF Microwave 
Signal GENERATORS 


proposed oper ation 


automatically set for 
These new Polarad self-contained instru 


ding 


fing, e 7 plug-in r-f tuning units cover the fre- 


quency range from 18,000 to 39,700 mc, 
Direct-reading calibrated attenuator out- 
put, accuracy +2 db 

Frequency calibration accomplished by a 
+0.1% direct-reading wavemeter 
Internal 1000 cps square-wave modulation. 
Capable of external modulation, both 
pulse and fm. 

Equipped with integral 
regulated power supplies. 


ments operate simply with direct rea 


wavemeter dials. They provide cw or modu ° 


lated signals of known frequency for field, 
production line and laboratory testing of 
microwave equipment, components and sys- 


tems 
Write to Polarad or your nearest represen- 
electronically- 


tative for complete information 


—- 


Plug-in Tuning 
Unit Model No 
Leeman 


G1822 
G2225 
G2427 
G2730 


| 


tM 


i cosemeenees 
22,000 mc 

r 
} 5,000 m« 


G3033 
63336 


G3540 


ELECTRONICS CORPORATION 
43-20 34th Street, Long Island City 1,N. Y. 


REPRESENTATIVES: Albuquerque, Atlanta, Baltimore, Boston, Buffalo, Chic nver, Fort Worth 


St. Louis, San Francisco, Schenectady, Syracuse, Washington, D. C Arnprior 
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Ontario 


Lg 
SIGNAL GENERATORS 


a Ld 
SIGNAL SOURCES 


ig’ 


EHF Microwave 
Signal SOURCES 


e 9 plug-in r-f tuning units cover the fre 
quency range from 18,000 to 50,000 mc. 


@ Internal 1000 cps square-wave modulation 


@ Capable of external modulation, both 
pulse and fm. 


@ Equipped with integral 
regulated power supplies 


electronically: 


@ Frequency calibration accomplished by a 
+0.1% direct-reading wavemeter 


MODULATION 


yuer 


y 


ents for odu 


j 
| 


Requ atior 


Pu 
Pu 
Puls 
Pulse pol 


ren 


tition frec 0,000 pps 


> 10 micros 


e repe 


e width rate econds 


tude 
arity 


e am peak nimum 


j ve 


Requirements for external frequency modulation 


Sawtooth or sine wave 
50 to 10,000 cps 
Approx. 10 volts rms 


produ 40 me 


Waveforn 
Fre 
Ar 


? 
ey 
Reliable Ae 
service throughodt 


the country 1s 
an important 

part of the 
Polarad instrument 


to 
: deviatior 
for private demonstration 
without obligation 

ask for the 


j 


to stop 
at your plant 


Kansas City, Los Angeles, New York, Philadelphia, Portland 


Resident Representatives in Prir Foretgr Cities 


pal 


121 





Two 
METALS 


are often better than one... 


and 


GENERAL PLATE Clad metals 
for electronic uses are a case in point 


Consider General Plate ALIRON”, ALNIFER®, and 
NIFER®, all preferred materials for vacuum tube plates. 
Offering improved performance with attractive cost savings, 
these General Plate Clad Metals are supplied in annealed 
coils ready to feed through your production tools. They form 
beautifully, conserving critical materials and producing 
more parts per pound. ALIRON and ALNIFER require 
no carbonizing the matte finished aluminum blackens 
evenly during bombardment to provide a highly efficient 
radiating surface. For full details, write for Technical 
Data Bulletin 717C. 
Or consider General Plate TIN CLAD NICKEL. Here’s 
an improved material for transistor cradle supports. 
The layer of pure tin is unvarying in thickness and is 
bonded to a pure electronic grade nickel backing so 
completely that voids and contaminating inclusions are 
eliminated. This means perfect wetting during your 
transistor soldering operations — top transistor performance 
every time lower soldering costs too! For full details, 
write for Technical Data Bulletin 708. 
Or look to General Plate COPPER CORED 52 ALLOY 
WIRE for better glass-to-metal seals. With a 30% copper 
core you'll get up to three times the electrical and thermal 
conductivity over solid lead wires of the same size —or you 
can cut your solid lead wire sizes correspondingly, without 
reducing electrical ratings by using General Plate Copper 
Cored 52 Alloy Wire, and take a big step toward miniatur- 
ization in sealed terminal blocks and hermetic headers. 
For full details, write for Technical Data Bulletin 706. 
To get the whole General Plate Clad Metal Story, write 
for our new general catalog, PR-700A, covering many 
other combinations in both base and precious clad metals 
composite electrical contacts TRUFLEX 
Thermostat Metals. 


Metais & Controls 
aa. | Corporation 


using General Plate 


Clad Metals GENERAL PLATE DIVISION 
1301 FOREST STREET, ATTLEBORO, MASS. 
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Hawew eran IN THE 


ELECTRONIC GALAXY 


BURROUGHS’ 10 DIGIT IN-LINE NUMERICAL INDICATOR! 
SOME TYPICAL 
This small, electronic indicating tube has been human-engineered to give 


as | >. | Ee high readability from a wide angle. Direct readout method clearly selec 


and displays any one of its ten digits electronically reliable, reduce 


APPLICATIONS errors, cuts costs in hundreds of diversified applications 


cae NOTE THESE OUTSTANDING ADVANTAGES: 
2 i? e Uniform Glow 


. INSTRUMENTATION Small, simple plug-in tube @ (Operates directly off Beam 
COUNTERS Uses standard sockets Tubes or any voltage source 


Vivid numbers for highest Radical Simplification of circuitry 
. COMPUTERS visibility Long life 
MILITARY Lowest power required (% watt) Rugged construction 


ELECTRONIC 
INDICATORS 


. CHANNEL 
INDICATOR 


. INDICATOR BOARDS 


. DIGITAL 
VOLTMETERS Write to Electronic 


Tube Division, 


. PAGING SYSTEMS Seiesiaine Ceili 
. ELEVATORS Plainfield, N. J. for 


ce moplete information on 


. RADAR your applications 


Switching 


TUBE TYPE 6844 (HB-106) 


Plainfield Neu fer ey 





Yi wntve TEL. b 
eh j 


REQUENCY STANDARDS 


tr aka utils aia ee ee quency meters 

we have endeavored to bring to the 
electronics industry instruments for 

arene aa y measurement which are fairly 
at ed yet without sacrificing a high feared ae 
of accuracy resulting from precision 


Three Types 
manufacture. The frequency determining Arsiliniel 
clement of these instruments is a cylindrical eel el 


resonator with a tuneable choke plunger that 
Reale a smooth and accurate interpolation ol WAVEGUIDE ABSORPTION TYPE | covily 


CMent Casta, alt aateie ta ata offered, font in mode! he broad tace 1veQquide ante 


ea util amr Mae Lema ets Me TTT Cem Cte MEMENTO) aT ay gah 


Ype 


ED TYPE II cavity 


standard waveguide and flanges. Three Aare ane 

cribed below, are offered in each frequency range WAVEGUIDE FE 
All models have been designed to use the standard é te } 
FS Model M-1000 Micrometer Head which has body and output Ccoupling| loop are the same « 

been widely acce De d by the electronics industry WAVEGUIDE TRANSMISSION TYPE Ii! covity is the 


Construction is of Invar and accuracy is .01% ime as Types | and || but waveguide used for input 


r (ode. 


Weare ta laboratory conditions nd outputcoupling 


DESCRIPTIVE LITERATURE AVAILABLE ON REQUEST 


eae NCY RANGI WAVEGUIDE 
CO aR 8200 to 11500 MC RG-52/U 
Models 7010 Ae en mieten RG-51/U 
Vere Pears Fk00 10 8200 MC RG-50/U 
Models 4458—1, 2, ; ATE oh a RG-49/U 


a 


Address inquiries |x 


BOX 504 


LEC 


TRONI 


c 





Name it... if it’s a Ferrite, a Magnetic Iron Core, a 
Molded Coil Form (Iron and phenolic) or an E. E 
Core, MOLDITE makes it and MOLDITE is your one 
consistently dependable source. 


MOLDITE continues to pioneer with new methods and 
techniques closely related to automation in manufac- 
turing stud and studless powdered iron cores. This will 
enable MOLDITE to produce faster, better and 
cheaper. 


In addition, color TV is finding MOLDITE in the 

forefront with highly specialized equipment built and 

designed by MOLDITE engineers for both quality and 

quantity production. 

Truly MOLDITE means Cores Unlimited for un- 

limited electronic applications today . . . tomorrow! F 1410 


CHESTNUT AVE., 
Send for our Catalog 120 HILLSIDE 3, J. 


IRON CORES @ FERRITES ¢ MOLDED COIL FORMS @ E E CORES 


Robert T. Murray Co William A. Franklin Jerry Golten Co Engineering Services Co Perimuth Electronics Assoc John $. Plewes Co Jose Luis Ponte 


G04 Coatral Avenue 3 Holly Road 27% North Ave 4550 Main St 2419 South Grand Ave 52 Humbercrest Bivd Cardoba 1472 
East Orange, M. i. North Syracuse, N.Y. Chicago 22, tit. Kansas City, Mo. Los Angeles, Cal Toronte 9. Ontario Buencs Aues 
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This NEW Magnetic Counter 
is EASY to Reset... 


Designed for panel mounting where remote in- 
dication is required, this electrically operated 
counter is a compact package 5.5” long, 2.1” 
wide, 2.7” high. Capacity: 1,000 counts per 
minute. Power consumption, 8 watts. Stocked 
in 110 and 220 AC and DC. Easy to reset, ex- 
cept when locked . . . then the sturdy tumbler- 
lock* puts the damper on tampering. Yet one 


} 


*National Lock Co. Lock No, 68.4837, Key D.428 
Stocked at 
Hartford 2, Conn. « New York 19, N.Y 
Greenville, S.C. «© Chicago 6, Ill 
Montreal 2, Canada 
Offices and Agents in Principal Cities 


Want more information? Use post card on last page 


R-ROOT 


turn of the key resets all 6 figures to zeros. 
This new Magnetic Counter is one of the 
thousands of Veeder-Root standard and special 


counters . . . electrically, mechanically and 
manually operated . . . in daily use throughout 
the world in industry, business, science and 
medicine. You, too, can count on Veeder-Root 
... to help you count anything you need. 


VeevperR-Roor 


“THE NAME THAT COUNTS" 


January 1}, 





1957 — ELECTRONICS 


You are now offered the choice of TWO different printed- 
wiring methods: (1) The Aerovox exclusive Pressed Silver or 
(2) The Aerovox Etched Copper. Each has its particular field 
of applications. 


Furthermore, Aerovox also offers a choice of different base 
materials, such as: Phenolic-paper Base, Phenolic Fabric, 
Epoxy Glass, Melamine Glass, Teflon Glass, Polystyrene and 
Methacrylite, each with certain characteristics for given 
usages. 


Produced by a hot die-stamp process in which the conducting pattern 

is mechanically embossed in one or both sides of the selected base material 

Does not rely on any adhesive agent for the bond between conductive and base 
materials. Pure silver conductors are partially imbedded in base support. Compared 
with copper, the silver is more resistant to oxidation, solders more readily, 

and provides superior electrical contact surface with greater resistance 

to wear, particularly for switching applications 


Produced by applying an etch-resistant pattern on to a metal foil, usually copper 
clad. Unprotected metal areas of printed pattern are then etched away leaving desired 
wiring pattern. The resistant enamels may be applied by (a) Direct photographic 
means, or (b) Screen printing. The former achieves maximum definition of lines 

held to close tolerances at relatively modest costs; the latter effects 

cost savings where extremely fine detail is of secondary importance 


PRINTED WIRING PRIMER... 


Write on your business stationery for this practical guide 
on printed wiring. And let our printed wiring specialists 
collaborate on your particular applications. 


SPECIAL PRODUCTS DIVISION 
NEW BEDFORD, MASSACHUSETTS 
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they look alike... 


and they are alike! 


Resistance ~ Ohms 


Allen-Bradley fixed 
resistors are available in 
1/10, Y, 1, and 2 watt 
sizes, in all standard 
RETMA resistance 


values 


Average resistance change 
(Y, 


/O 


) after temperature tests (5 
cycles from -55°C to 85°C) on 
samples from over two billion 


Allen-Bradley Y2 watt resistors 


ALLEN-BRADLEY 
molded composition RESISTORS 


They look as alike as peas in a pod—but actually they are far more uniform! 


R@tistance readings taken before and after five complete cycles from -55°C 
t6 85°C showed an average resistance change of about 2 of 1%. The maxi- 
‘mum resistance change— as indicated on the chart—was below 2%, with the 
majority of the units registering below 1% change. The chart is a six year 
record—covering 1248 tests of samples from production runs totaling over 
two billion resistors. This is only one of many tests to which Allen-Bradley 
resistors are subjected—to keep ‘'tab” on their quality and uniformity. 

This uniformity and stability is the reason that Allen-Bradley fixed resistors 


are the quality standard of the electronics industry. 


Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Limited, Galt, Ont. 


ALLEN-BRADLEY 


RADIO, ELECTRONIC, AND TELEVISION COMPONENTS 
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Here’s the big ” PLUS’ P for engineers... 


New $40,000,000 plant for Convair-Astronautics 
facility, soon to be completed 


New $3,500,000 supersonic wind tunnel now under 
construction at Convair San Diezo 


New $300,000 Convair San Diego seaplane towing 
tank, first unit of complete hydrodynamics laboratory. 


La Jolla Cove, one of many beauty spots within easy 
reach of San Diego 


the advanced projects and facilities, PLUS beautiful, year-round San Diego living 


Tremendous projects at Convair San Diego include the 
F-102A Supersonic Interceptor, the Metropolitan 440 
Airliner, the Convair 880 Jet-Liner, and a far-reaching 
study of nuclear aircraft. To aid engineers in these 
projects, big new facilities are being added to the already 
vast Convair San Diego plant These include a huge 
installation for research, development, production and 
te ting of the Atlas intercontinental ballistic missile, an 
elaborate new seaplane towing tank, and a new super- 


sonic wind tunnel 


You'll find an ideal engineering “climate” at Convair San 


Diego — excellent salaries, comprehensive personal ad 
vantages, engineering polic ies to stimulate your profes 
sional growth, and a rewarding association with men 


who are outstanding in their ¢ ngineering fields 


Add to all these the big “plus” 


sunny San Diego 


of delightful living in 
where America’s kindest all-year 
climate gives you and your family full enjoyment of 
beaches, mountains, desert resorts, Old Mexico, Holly 
wood, and many other fun possibilities For the big 
“plus” in your future, send full resume to H. T. Brooks 


Engineering Personnel, Dept. 925 


_CONVAIR. 


GA DIVISION OF GENERAL DYNAMICS CORPORATION 4 


3302 PACIFIC HIGHWAY 
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The Jet Propulsion Labora 
fory isa stable research and 
development center lo ated 
north of Pasadena in the 
foothills of the San Gabriel 
mountains, Covering an 80 
acre area and employing 
1600 people, it ts close to 
attractive residential area 


The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in bast 
search under contract with 
the { ‘ Government 


Opportunities open to quali 
fied engineers of l tizer 
ship. Inquiries now invited 


IMPORTANT ACHIEVEMENTS AT JPL 


The Analytical Mind and Electronic Computers 


The Jet Propulsion Laboratory supports 
its research and development programs with 
extensive modern digital and analog com 
puting systems. To this end our computer 
equipment staff has made important original 
contributions in the development of new 
analog computer components, encoding 
techniques, and digital data handling equip 
ment including advanced systems for han 
dling the high volume output of supersonic 
wind tunnels 

Though the computing machines have 
made dramatic contributions to the Labora 


tory program, the central figure’ in this 


drama remain the applied mathematicians 
engineers, and scientists focusing their 
analytical minds on the problems of their 
respective technologies and formulating 
them for computing machine solutions 
Every technology applying to missile pro 
pulsion and guidance is represented on the 
Laboratory: aerodynamics, guidance, instru 
mentation, electronics, chemistry of propel 
lants, propulsion systems, design and 
metallurgy. It is in this setting that applied 
mathematicians and computer engineers 
find rich opportunities for growth and 


achievement in scientific computation 


—- 
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COMPUTERS * APPLIED MATHEMATICS + DATA HANDLING « INSTRUMENTATION 
APPLIED PHYSICS + TELEMETERING « RADIO AND INERTIAL GUIDANCE 
GUIDANCE ANALYSIS « SYSTEMS ANALYSIS « ELECTRO-MECHANICAL 

MICROWAVES + PACKAGING «+ MECHANICAL ENGINEERING 


JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA 


PASADENA 


ard on last page J a ] . ELE TRONICS 
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General Electric’s 


New 


G-E water-activated batteries are made dry, stored dry. Con 
tain no electrolyte to leak or freeze. Demand no maintenance oo 
during storage other than normal precaution against moisture 
A ti t (| 
B tt 
: , . 
erse in water. Batteries reach operating eliver Ul 0 
onds operate efficiently in extreme 


unaffected by external hydrostatic pressure. 


WHERE CAN YOU USE G-E WATER- 1 V W { 
ACTIVATED BATTERIES? Probab! b $ can be designec in For descriptive bulletin GEA-6238A on G-E 


la versatile irce ol fi nbin ion ¢ $1z¢s, \ ghts, and 1 water-activated batteries, send coupon to; 


General Electric Co., Section H223-5 
Schenectady 5,N. Y 


for immediate project for reference only 
are critical, phone 
Sales Office, today. A rept ntative 1] Name 
be glad to give you ad ! 
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Lfecttonie Engineers Need 


...that’s the reason for 


electronics’ 


2 extra editions! 


There’s a rising tide of interest in the business 
side of the electronic industry. 
or instance, the engineer who used to be con- 
cerned chiefly with designing a circuit or a product 
now wants to know where and how it can be sold. 
His need, increasingly, is for marketing, topical 
or business information. 
This trend could be foreseen . . 
the editors 


_ was foreseen by 
of electronics. lor they keep in close 
and constant touch with its subscribers. Thousands 
of editorial questionnaires, hundreds of personal 
interviews all over the country, readership studies 
by McGraw-Hill’ 


editor 


research staff... these gave the 
advance knowledge of this growing indus- 
try’s yrowiny needs in terms of information. 
One of the clearest indications was the increasing 
readership of electronics’ “Industry Report” and 
“Plants and People” sections. Letters, comments 
and requests for information showed that these 
features of electronics 


the amount of busine 


hould be ‘ rpande d an 


s information increased, 


The answer? Two extra editions of electronics. 
Otherwise, electronics remains unchanged. 


On the Ist of each month, starting in January, 
1957, electronics will appear as it always has. 
This will be the Technical Edition. On the 10th of 
each month will appear a Business Edition. On the 
20th of each month, another Business Edition will 
appear. The same 46,000 subscribers will receive 
all three editions. 


As for the advertiser, he will have 37 issues to 
choose from. (This includes the annual BUYERS’ 
GUIDE issue.) He can run all his ads in the original 
first-of-the-month, Technical Edition, if he wishes. 
Or in either of the two Business Editions. Or in 
hoth Business Editions. Or in all three editions. He 


can run a stagyered schedule, using any editions. 


We would put it this way: “Schedule your ads in 
electronics according to your own good judg- 
ment and needs. electronics simply provides a 
wider opportunity with 36 issues, 10 days apart, 
(plus the mid-June BUYER’ GUIDE). 


electronics 


...-Of course! 


A McGRAW-HILL PUBLICATION © 330 West 42nd St. * New York 36, N.Y. 
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More Bucinece Intorination 
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ELECTRONICS 


lec 


GRawn 


tronics 


Published on the 


of each month 
Published on the 


of each month 


Published on the 


of each month 


The electronics Buyers’ 
GUIDE, which is the industry's 
book for 


product 


ource purchasing 


| 
electronic 


ice Publi 


t ¢ 


and serv 
hed each year n id 
ntains the most ¢ 
to-date listing 


and where. 





TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


Shop Talk 


TAYLOR FIBRE oO. 


Plants in Norristown, Pa. and La Verne, Calif 


MELAMINE 


Terminal board for 
electronic spectrophotometer made of 
laylor Grade LE laminate elected for its 


insulating and mechanical proper 


Large exhaust fans 
phenolic washers to help abs 


inexpensive arrangement 


Welders’ helmets 


durable Taylor 


formed to many de 


Rotary lawn mower vitilizes abrasion resistance 


of Taylor phenolic laminate washer in slip-clutch 


attachment of drive shaft to cutting blade 


TAYLOR FABRICATING 
FACILITIES 
Your production problems can 


chedul 


ifeguarded inventory head 


often be simplified 


iches cured ind overall cost 
reduced by having ‘Taylor tabri 
cate finished parts of vulcanized 
fibre and 


pene ification 


laminate to your 
ie ffickent, modern 
fracilithe ire ready to se 


Write to Taylor abou 


cihe requirement 


COMBINATION LAMINATES ° 


COPPER-CLAD LAMINATES 


VULCANIZED FIBRE 


Chosen for its mechanical strength and electrical insulation, this Taylor 


laminated tubing provides an 


economical means for making (1) an 


ignition breaker arm bushing and (2) a distributor terminal bushing 


Strength plus electrical insulation, 


available in Taylor laminated tubing 


Among the most versatile basic 
materials available to the designer, 
‘Taylor laminated plastics are con 
stantly finding new applications 
in new products for future 
markets and as replacements for 
parts in current production. 


Widely used in flat sheets for the 
fabrication of parts for electrical 
components, ‘Taylor laminates are 
also available in tube form. This 
makes them applicable to an even 
greater number of parts such 
as bushings, guides, shafts, and 
housings for resistors, thermistors 
and fuses. The tubes are supplied 
with inside diameters as small as 
Standard lengths are 36” or 
19", depending on grade, inside 
diameter and wall thicknesses 


Included in the broad selection of 
‘Taylor laminated tubing are a 


great variety of different grades 


Want more information? Use post card on last page 


paper, fabric and glass bases 
combined with special formula 
tions of phenol, melamine, sili 
cone and epoxy resins. Hach grade 
offers electrical and physical prop 
erties which qualify it for a speci 
fic application at a reasonable 


price 


Of particular interest to economy 
minded designers and production 
managers is the fact that this 
laminated tubing permits the use 
of a part for a mechanical applica 
tion without the need for extra 


electrical insulation 


Plan to take greater advantage of 
Taylor laminates . .. in tube 
sheet and rod form either in 
your present products or in those 
which you are now designing. Call 
or write for a discussion of your 
specific requirements. 
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Evolution at Eimac 


Back 1946 Ff 
the 4X150A—a 


rodes. Its immediate 


in imac developed and produced tubes 


new concept in power tet 


acceptance by the industry 


then, has led to even more popularity now 


imac 4X150A is virtu 


But today at £ 


ally obsolete 


the glass 


Since 1946 Eimac has constantly 
the 4X150A to the point where it hi: 
into a family of super 
3O0Ow tubes 


compact 


4X250 


improved 
is evolved 
or quality 250w and 
500Mc. Small 
in fact.the 


4X150 


for operation to 


structure has been retained 


series is interchangeable with 


EITEL-McCULLOUGH, INC. 


The 


World's Largest Manutacturer of Transmitting Tubes 
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4X150 Series 
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ake possible 
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4CX300 Series 
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Solve the Voltage Tripler 
Ripple Current Problem with 


UF) = Mallory FP Capacitors 


# the voltage tripler circuit above, the capacitor nium rectifiers. They 


are tougher on the capacitors 
must handle extremely high ripple currents—and Large values of capacity are 
at 60 cycle 


needed to handle such 
ripple currents and engineering attention is needed 


here if good field performance is to be expected. 
For instance the ripple current in— 


Capacitor A is 31 times the total load current The unique ability of Mallory FP Capacitors to 
Capacitor B is 2% times the fotal load current handle these severe ripple current values, even at 
Capacitor C is 11s times the load at "X” 85°C ambient temperatures, is due to the use of 

/ 
fabricated anode construction 
These ratios are approximate but give some idea , 
for rule of thumb use when selecting capacitor if you do not have a copy of the new Mallory #1 
ratings in voltage tripler circuit Fechnical Information Bulletin showing revised 
a BS ormbage ner cire s 
ripple current values— write for a copy—or better 


Remember also that silicon rectifiers produce dif still let us help you in the initial design by asking 


ferent conditions than those encountered with sele for our engineering service 


Expect more... get more from 


Serving Industry with These Products: 


Electromechanical Resistors © Switches © Tuning Devices © Vibrators P.R. MALLORY &@ CO. inc. 
Electrochemical Capacitors © Mercury and Zinc-Carbon Batteries 
Metallurgical Contacts © Special Metals © Welding Materials 


Parts distributors in all major cities stock Mallory 


standard components for your convenience 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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P1957 LOOKS GOOD 
vear will probably 
tron Industry 
peak Ince the wal 

It is an oversimplification, but 
the primary reason for this predic 
tion 1s the fact that the military i 
planning to contract for about 15 
percent more electronic equipment 
than in 1956; the international sit 
uation make this seem desirable 
And while military busine consti 
tutes less than half our industry’ 
annual take it does represent the 
number one sparkplug 

Mergers will continue near 1 
56 pace but, laryvely HeCAUSsE ol 
tepped up direct and indirect mili 
tary buying, a sufficient number 
new companies are again ent 
the field after a momentary lull t 
more than keep the total number of 


] 


manufacturers level 


> DECENTRALIZATION 
of the most important trend 
evident in the industi 
cation of new 
heretofore largel 
tronu 

Key to the trend 
our Indust is ne 
almost desperately for skilled mar 
power, not only engineering 
also production. It will apparent! 
locate just about anywhere If ich 
manpower 1s a 1, with other 
plant location ©1 

econdary 

Many a Chamber of Commerce 

anxious to encouraye 
electron 

? 


mo 
kind that car 


ELECTRONICS 


W. W. MacDONALD, Editor 


JANUARY 1 @ 1957 


ROSS 


ALK 


Ing of residential areas with a many other old-line make of 
minimum of disturbance to the equipment for industry, have been 
founding father notoriously cautious about adopting 

electronic controls Most of this 
> MEN, MEN, MEN... Scarcely caution can be attributed to a fun 
a month yvoes by but what we see damental feeling over the years that 
ome new evidence of ingenuity on tubes are fragile, which they ar 
the part of personnel directors look when compared with lever cam 
ing for enyineetr and year 

Dinner was later than eight the There is now increasing evidence 
other night because when we a that all this may soon change. The 
rived home Mrs. M was enyrossed reason’? Reliable or otherwise, the 

a jigsaw puzzle that had arrived olid-state transistor 1 already 

day in the mail. Put together, being accepted by these people a 
puzzle sought to induce her to the tube never was. It looks to them 
is to Investigate the possi like their kind of component; sale 


bilities of a better job in an elec- resistance is knocked way down by 

tronics plant we pass every day the inherent nature of the device 

about half way between home on 

Long Island and the office here in > WEIRD WORLD... Field-check 

midtown Manhattan ing color-tv, a network engineer 
discovered that the most ghost 

FP SOLID, BROTHER, SOLID... free spot in New York City 1 


Machine tool builder along with Woodlawn Cemetery 


LOOKING AHEAD .. . 


More tubes without filaments are distinct possibility. Cathode 
secondary emission started by jolt of external energy can be 
sustained by inherent internal conditions comparable to ignition 
less operation of diesel engines 


Further refinement of ferrite loop antennas suitable for 
mounting beneath automobiles could eventually lead to dis- 
appearance of whips 


Military emphasis upon airplanes and guided missiles will 
this year further stimulate interest in miniaturized component 
parts capable of withstanding higher temperatures — more 
vibration 


Vodulation methods are due for additional refinements 
“Compatible” single sideband more readily receivable on con- 
ventional sets is one possibility 





MINIATURE ITV CAMERA 


Miniature industrial tv camera with portable home receiver used as monitor 


lotal high 
therefore 105 db 
tage, @,, 1 
follower to 
high 
output of thi 


KVELOPMENT of half-inch-di required 
ametet vidicon ha made 


possible the design of transistor 


frequency 
The first 


nected a an 


vain | 


video con 


ized television cameras of small emitter 


ize, low weight, low power con provide the required input 


umption and high sensitivity 


The 


described is a 


impedance, The 
camera be ape 

which, of Q 
tandard { 


form i“ 


experimental direct-coupled to the base 


imple unit 
with 


receiver, 


In connectior “any tave of the amplifier ] 


television com 
closed-circuit television sys 


Video 


lated on a carrie. 


plete 


tem information is modu 


frequency which 
channel 


vhf 


chematic dia 


may be adju ted to 


channel 3 of the band 
The block 


yrams of 


ig. I 


the camera are shown in 


and 2 


Video Amplifier 


kor best iynal-to-noise ratio, 
made high, 
The 


develops 


the input impedance is 


nbout 50,000 ohms vidicon 


about 5 
fre- 


iynal current 


mv across this load at low 
quencie 
modulator 


ince the requires 


about 200 my at about 200-ohms 


gain of ap 
The 


about 


Lrripoe cane SS, & powel! 


proximately 57 db is required 
high-peaker taye 
26 db 


falling 


requires 


more gain to equalize the 


high-frequency response of 


the input network; it is advan 


tageous to provide an additional 
dh of 
compensate for the 


ize of the 


high-frequency gain to 


apparent spot 


camera tube (aperture 


of the most critical. During 


velopment of the camera, best 
ilts were obtained in this stage 
with experimental RCA drift tran 


1 
Ol 


Drift Transistor 


drift utilizes the 


junction 


transistor 
technique but fea 
which the 
carefully 


base reyion in 


distribution 1s 


t 
ImMpurl 


controlled to produce a_ built-in 


field. Thi 
ing field which propels the charge 


accelerating accelerat 


from emitter to collector 


ature not available in con- 


\ ial transistors. 
As a result, the 


and tne 


base resistance 


collector transition ca- 
drift 


reduced 


pacitance of the transistor 


are materially and the 


high-frequency response consider 


Photo taken from screen of 21-in. home-receiver monitor shows camera resolution 
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Uses Drift Transistors 


By L. E. FLORY, G. W. GRAY, J. M. MORGAN and W. S. PIKE 


LMMARY Twelve-transistor industrial-television camera puts out 

video-modulated r-f signal on either of two vhf channels. Video amplifier 
stages use drift transistors to achieve 4-me bandwidth. Pickup tube is only 
one-half inch in diameter and three inches long. Total camera power con- 


sumption is 5.2 watts on a-c line operation 


m VIDEO 
AMP 
i > ; 


7 


? 


HORIZ Via as , ay yain to a low Therefore R-C 
i 4a DEFL “Bee a ae netwi ei iw RC, and RC 


emitter 


FIG. 1--System block diagram of transistor industrial-television 


ably improved. In a unilat zed btain atisfactorily high 
common-emitter circuit, »X mpedances in these stage 
ample, a drift transi ‘ The second and third stages of 
vide a power gain as high as 45 the amplifier must be considered 
db at 1.5 me or 24 db at 10.7 m toyether. Neglecting their emitte 
These units are now comme) circuits, they are conventional a- 
clally available a type 2N247 coupled common-emitter amplifiers. 
With present manufacturing tol hun ‘aking inductance in 
erances, it may be necessary t if ollecto ! f f Q main 


elect trat tor for Q 


Side views of transistor camera show placement of components hotodiode is mounted in container at top 
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FIG. 2 


lector of 
(, and the base of Q,, 18 a 


located between the ( 
imple 


adjustable high-frequency equal 


VAG Ihe amount ol 


high-fire 


equalization } fixed by the 


quency 


circuit resistances 


Turnover frequency) adjusted 
atch the lo 


th ol the 


C, to 2 character 


input network. Thi 


adjustment is most readily carried 
uit by observing a te 


visually 


LIT e 


t pattern and 


adjusting the high peaker 


trailing 


is a conventional 


common-emitter stage Its emitte) 


bypassed and a peaking induct 


ance in its collector maintains its 


high-frequency gain. Bias is ap 


plied via the high-peaker resistor 


e 


Low-Frequency Response 


lransmission of a good televi 


lon picture imposes spe ial re 


quirements on the low-frequency 


response of the ystem amplifier 


Making the response good to d- 


is usually impractical. <A bette) 


technique to adjust the amplifie: 


low-frequency and phase re 


Vain 


140 


Camera uses 12 transistors, 20 diodes and one photodiode in addition to 


ponse to adequately reproduce a 
at the horizontal scan 
then 
restoration to re 
Thi 


Cou 


quare wave 


ning frequency and employ 
clamping or d-c 
insert the d-c component 


technique results in smaller 
pling and bypa 
In thi 


{ requenc) 


capacito) 
equipment, overall lov 
correction is made by 
across R., the 


required to bias Q 


placing capacitor C. 
resistor being 
Thi 


compensates ' low-fre 


properly one capacitor ade 
quately 
quency re 
through Q 

The 


or. % 


« 


pon c 


from the collector of 
“a-c coupled to the base of () 


ignal 


via a relatively small capacitor, C 
\ driven clamp comprising diodes 
DD, and D, sets the base 
of Q, at the 


line. Negative drive 


potential 
start of each horizontal 
for the 
from the hori 
ircuit via R,, R 
diodes 
the base of Q 
adjusted 


operatior at the 


pulses 
clamp are derived 
deflection ¢ 
and C On 


onduc a 


‘ 


zontal 
each pulse the 
clamping 


au potential which 1 


Loy optimum 


modulator by d-c information 


thus reinse point in 


amplifier 


vidicon pickup tube 


the video amplifier chain 
Modulator D 
able 


carrie! 


operate 
Impedance in serie 
oscillator output 
caused to 


vith the 


pe dant e.3 
cordance video | 


tion 


Carrier Oscillator 


oscillator Q 


Transistor 
able from 54 to 66 m« 
is maintained 
feedback Via the 
former. Energy 
is applied to the anode )) 
two-turn coupling coil on the o 
transformer. Bia 
at the 
comprising R 

The 


diode is 


lator 


applied 


same point from a divide) 
and R 

cathode of the 

connected to the emiutte 
of Q, through a trap broadly tuned 
to the frequency The 
modulator diode is adj 
conducting with RR. The 


oscillator Q, can 


carrier 


tnen 
diode to 
the ¢ 


Video gnal it the emitte 


the modulator 


terminal of amera 


vary the diode impedance 
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Ne yative 
om tion ¢l! 


WW hi h 
video 
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via R,,, 
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pul st 


ctrode 
[he 


signal 


mpo sutput 


and vertical 


rizontal 
compone nt 
with re spe 


Information 


Vertical Deflection 


and ¢ 
haped 
the 
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During battery 
+ 
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amplified and inverted i: 
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ed to the 
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vidicon cathode to pre 
landing of he electro! 
fivbac kh 

pulse across R 
iode DD A 


generated 


vertical 


lineal 


capacitor 
harge between 


irrent 


FIG. 3 
camera (top 


Adaptor box for remote control of 
and plug wiring diagrams 


for various types of operation (bottom) 
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Horizontal Deflection 
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as its counterpart In ¢ 


home television 
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periodic int 


irrent flowing j 
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that the 
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I 
tively high 
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the 
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n 


‘ 


Lral 


tepped 
former and applied 
ystem 
and D 
regulated 
zener diod D 
‘ries are 
dissipated powe1 
output voltaye 
» from 280 to 300 volt 
he rey ilator diodes 
| vide tolerance 
from the manufacturer 
bleeder comprising F R 
provides the wall, focus and 
potentials for the vidicon 
maximum current available 
this rectifier system 1s about 
Rectifier Dp 


about 100° volt neyati 


microampere 


irrent control R 
camera ma be operated 
rom the a-c line or from 
During ut operatiol 
the camera may either 
from an a-c outlet or it 
if to the camera from 
‘wing point over the 
which carrie 
Fo 
a-c mode 
which 
ecircult 
camera is energized by the 
ve regulated ppl con 
ing the power’ transformer, 
ifie! and transistorized volt 
reyulator Q,, Q 
ing the remote method of 
r, the plug hown 
inserted into the socket to 
onnect the primary of the power 
transformer acro the r-f output 
onnector through the &-micro 


henry r-f choke. Power applied 


to the end of the output coaxial cable 
remote from the camera by the 
dapter box shown in Fig. 3, which 
interconnects the cable and the re 
mote receiver 
of the great frequency 
between the 60-me cam 
and the powe1 
in ple en ke 
hown adequa 
ral 
1 of the transistor regu 
an electron-tube 
1 this case trans 
ies element and 
of zene) 


) 
voit 


ence to the regulato1 

The regulator delivers about 150 
ma to the 15-volt bus and will hold 
the output voltage within 0.1 volt 
of the specified value for any input 
voltage between 100 and 130 volts. 
It also reduces the 2-volt ripple 
content at the output of the bridge 
a factor of approxi 

mately 100 


The camera may be operated on 


batteries by inserting the prope 


ig, also shown in Fig. 3 


Automatic Sensitivity Control 


A novel feature of the camera is 
an experimental arrangement for 
automatically varying the camera 
ensitivity as a function of the 
ambient illumination of the scene 
A photo-diode is at 
ranged at the proper distance be 


being viewed 
hind a hole of suitable diameter in 
it surface of the camera so 
a solid angle identical 

that of the camera len 
Increasing light increases the 
current through the photodiode 
This is arranged to reduce the tar 
yet voltage of the vidicon, thus re 

ducing its sensitivity 

Zener diode D,, 
level shift in this circuit merely for 


provides a d- 


convenience in selecting appropriate 
operating points for the vidicon and 
the photodiode. Compensation fot 
ambient illumination changes of the 
order of 50 to 1 may be provided by 
this method. Such compensation is 
useful where the camera operator | 
inskilled or the camera itself is 
Inacce sible 

The experimental miniature vidi 
con’ has the advantage, for use 
with transistor circuits, of requir 
ing only about 20 ampere turns of 
deflection field. This is about one 
third the amount required by con 
ventional vidicons. The tube may 
also be made somewhat more sens! 
tive than its predecessor 

The authors wish to acknowledge 
the direction of V. K. Zworykin in 
this project and the cooperation of 
4. D. Cope who supplied the minia 
ture vidicons The assistance of 
Lawrence A. Boyer in design and 
construction contributed materially 


to the success of the work 


REPERENCH 


A Miniature 
RCA Re 
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PULSED F-M TESTS 
Ultrasonic Propagation 


By ROBERT R. UNTERBERGER 


UMMARY Equipment for experimental study of amplitude and shape 
of returned ultrasonic wave as a function of frequency has plus and minus 
l-db output over range from 165 to 240 kiloeycles. Gated receiver provides 
oscilloscope display and integrates signal for recording and analysis in sonar 


investigations and in models used for seismic research 


NVESTIGATION of ultrasonic sig quency of 240 ke, the detected; 250 ke, howeve hown in 
roo returns as a function of pulses differ little in shape from Fig. 2 and Fig. 3 
frequency requires a broadband those at the source transducer. The When provided ith a negative 
pulsed ultrasonic system capable of ystem response falls off markedly wate pulse, the sine-wave generator 
being frequency-modulated The 
system response must | 
the frequency band of oper: 
Such a flat system response 
include not only the frequen 
ponses of both transducer 
also the characteristic 
transmission medium bet 
transducers 

Figure 1 shows a block diagram 
of the system developed for thi 


~ 
Se 
7% 


purpose Commercially available 


components were utilized wherever 


bs 


possible. 
The source transducer consist 
of six cylindrical barium-titanate 


transducers in parallel in a single 


Sty 


two-inch diameter housing 
detector transducer is a 

mc barium-titanate§ di 
ducer that operates far 
nance. The over-a 


lg. 2 


I] 
sponse is shown in F 
electrical signal that has 
changed into a sound pulse, 
through the transmission medi 
detected and reconverted to an ele 
trical signal. The system is flat 

1 db from 165 to 240 ke 

Figure 3 shows the input pul 
to the source transducer for 
ous frequencies and the Laboratory setup for ultrasonic investigations uses tank at lower left for transmission 
pulses as received from le medium. Bandpass filter, amplifiers, pulsed sine-wave generator and power supplies 
tector transducer. Up t are in large cabinet at rear of test tank 
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T RGGER 


| NEGATIVE-GATE ATEO- O1SPL AY GATEO- AMP 
ws 
GEN RO NTEGRATOR MECOROER 
| a 6 # 


| F , 5 FREQUEN 


. | | FIG. 2-Overall response of {-m ultrasonic 
PULSED SINE WAVE SOURCE TRANSMISSION | OE€TECTOR BROAD-BAND 


re —_ § t . c ; BC § 
fame rpauaninen ‘ome lias TRANSDUCER aus system, including source and detector trans 
| ducers and transmission medium 

4 - 


FIG. 1--Elements used in pulsed f{-m ultra 
sonic system are commercially available 
equipments with exception of sine-wave 
generator, gated amplifier and barium 
titanite transducers described in text 





FIG. 3. Oscillograms showing system response at 170, 200, 220, 240 and 250 kc. Input pulse for each pair is at left. 


hown in Fig. 4 pr e3 a train thereby the peak sinusoidal voltage a Hypersil core with negative feed 
of sine waves at a repetition rate of the pulsed sine-wave oscillator ack provided from the secondary 
determined by the trigyer source, The pulsed-continuou switch to aid in damping oscillations re 
vith a pulse duration equal to the cuts off V,, to monitor or calibrate iting from the parallel combina 
vidth of the neyative gate. Pulses the frequency of oscillations for tion of the transformer inductance 
of one, two, three or any number’ given capacitor settings. Tubes V, and the capacitance of the tran 

of cycles are obtained by changing and J amplify and invert the duce) 

the input gate width. The sinu pulsed sinusoids to feed the final ‘ 
oidal eam venerated by a modi- output stage. An output of 30 y Gated Amplifier-Integrator 
fied Hartley oscillator circuit. A peak-to-peak is obtained when driv- The gated amplifier-integrato1 
variable capacitor in the tank eit ing a  0.02-yf barium-titanate hown in Fig. 5 is used in the re 
cuit is motor-driven to provide’ transducer. The transformer has eiver portion of the system to 
pulsed f-m signals from 165 ke to 

240 ke 


Frequency Response 
OS( CATH FOLI AMP 6 INVERTER POWER AMP 


Peak voltage of oscillations in 330k 100K 


’ ‘ Vv. Y + 506 
the tank circuit depends upon the xt so Sa 
ya 8SN7 2'2AU 


tuning of the circuit because V a i } ae { 


i (L/6) and hence V = 2rLI/f, ;™ 

mn 1.5K 
assuming lossless circuit elements. } 
owe s 342K t 
This amplitude dependency upon ‘SKS 
, ; TRIMMER = 25RPM , GAIN 
frequency is not conducive to a flat MOTOR | 


o 


broadband response 
BIAS 


) 


output. This circuit develops an $25 


OK 


To eliminate this difficulty, cath T--45v C1008 aa 
I 6SN7 WIZAUT Sane il 
[> ? 4¢ 
25 > 
BIAS 


$25 Veg *390 
; | 
150K $ wane } 
a function of frequency. To this GAIN 


rT 
1! 


( 
) 


ode follower V,, feeds amplifier | : Vsa V 
having a resonant circuit in its ° hy 005 10%wul} 

+ ‘ 
1utomatic negative bias which is AUTO Eines Lory’ wot f 


AUTO BIAS 
bias is added a fixed battery bias. RANGE 


The summation of these two biases 


determines current through the pig, 4 pulsed sinewave generator provides {-m signal through use of 25-rpm motor 
tank circuit between pulses and _— driven tank capacitor in modified Hartley circuit 
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GATE POSITION M ATE WIDTH MULTIVIBRATOR 


Source transducer with housing 


removed, 
six barium titanate 


ylinders 


showing its 


averaye amplil ide 


tion of ur 


ich meat 


| 
beh 


returned duri 


investigated a 


frequen overed I-m p ils 
ie yste f the g 


wi 
1 . "IG. § 
brackets the signal of interest and FIG 


if the amplitude of 


ing of tl 


Gated amplifier-integrator provides oscilloscope display and integrated output 
to pen recorder for permanent record 
this returned 


ignal has an depend 
ence, it will be recorded on the mil 
liammete) Che 


frequency 


vate can be varied from 25 to 1,200 y 1e { of 
microseconds after the input trig } a 0.01-yf capacitor thre 
ver pulse (,ate wi h is adjustable ode The d 
from 20 to 280 microsecond 


onance in the object causing the 


echo can change the amplitude of 


ischarye path tne received 


capacitor has a long 
° ° . i compared te yulse 
Circuit Operation a - 


) 


‘ 1 
ignal considerably 
time con 


The gated amplifier-integrator per 


interval. its a particular time, or 
developed across 


me chosen The signal received dur 
capacitor proportional to the 


ignal amplitude 


range, to 
voltage 
input 


this time can then be analyzed 
cycle input 


or ariation with 


Anothe I 


d Iriny 
yate period \ portion of 


voltage is fed 


frequency 
application of 


equipment l field of 
modeling vould 


consisting of 


avered media 


received iynal for 


Variations as a function 


and/or lay thick 


ve Information econ 


interference effects of 


from the 


desit 





How To Design Colpitts 


By H. E. GRUEN 


Assoc. Electrical Engineer 
irmour Research Foundattor 
[llinois Institute of Technology 

Chicago, Ill 


*UMMARY Cut-and-try approach characteristic of crystal oscillator 


development can be avoided by using design method described. Oscillator 


output voltage can be predicted to better than 25 percent. Performance curves 


of output and crystal drive level allow performance prediction of circuits 


having a wide range of parameter values 


ESIGN of practical crystal oscil low correlates the two approache 
D lator circuits has always in to the problem—a simplified anal 
volved a considerable amount of ysis yielding qualitative informa 
cut and try. Although a complete — tion upplemented by — circuit 
mathematical analysis is possible performance measurements to pro 


when all circuit characteristics are ide quantitative information 


known the result 1 Oo complex The measurements, obtained over 


that it application to a useful ‘ \ ng of operating condi 
not practical tions, include such factor 
Often this mathematical analys) quency tability, output voltage 
implified by Various a imption | r and crystal drive leve 
to the point where little, if any rmined as a function of cir 
quantitative information result omponent value and vy 


The method of design outlined be 





FiG. 1 Colpitts crystal oscillator circuit 
A) and equivalent circuit (B) that serve 


as the basis of the design 


FIG. 2—-Circult performance as a function 
of ratio of the capacitance between 
cathode and ground to grid and cathode 


146 


the Colpitts crystal oscillator and 
for the adaptation of this circuit 
to electron coupling. 

In the circuit of Fig. 1A, the 
crystal operates at .antiresonance 
vith the total grid-to-ground ca 
pacitance, Crystal drive level, a 
well as the available output voltage, 

function of erystal and tube 
ics and operating 


vella tne capacitance 


OS illator the equl 


mo 
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CRYSTAL OSCILLATORS 








| 
a 


FIG. 3-—-Crystal oscillator output voltage vs crystal drive as a FIG. 4—Output voltage vs crystal drive as a function of ( 


function of grid bias resistance onnected between grid and ground 


Circuit Measurements 


TRONICS January 





as a function of 
for different values 
This data taken at 

value Ol 


nere 


therefore 
vhich tne 


ained 


‘ 


xX imple ,a 
enting FR 


to 100,000) ohm vill 


me the line repre equal 
be approxi 
un FR. of | meyohm 

1 are he 


the yrid-to-yround ca 


mated tb 


vn the re iif of 


vhile maintaining a fixed 


( and a constant 


load 
capacitance \ ETE become 


laryer, the output increases preatly 
for moderate 


level 


increase In drive 
Within the limit et by 


and C, it is 


tray 
capacitance in ¢ advis 
sible 
itput-to-drive 
tability 


veral time 


uble to make C, a large a po 


Htaimn larye o 
ati However, for 
( nould be 


the tray 


yood 
padded to se 
capacitance, 

» indicates the results ob 
different tube 


and pe ntodes of 


ist of 
ih triode 
and ibminiature con 
ire included \ type 
us selected as the reference 


ining the yeneral cireul 


lance measurement 


Performance Curves 


rymance information 
a general form it 
The selllatonr 


cl rm output 


output l 


requency in meyacyele 
tal drive le vel are pre 


ipply 
voltae 


a function of plate 
lor a fixed upply 


frequency, a I 


ind a wivel ranye ol 


both output volta and crystal 


drive 18 indicated The exact value 


obtained depend ol! the istance 
of the crystal used. The circuit and 
Value ised 


the range of resistance 


in determining the curve are 


plate 


of grid 


¢ 


FIG. 5--Output voltage and crystal drive 
for a number of tubes used in the repre 
sentative circuit (top) 


on the figure 

As an example of the use of thi 
that an &%-me 
2 volts 1 


volt mepyacyt le prod 


curve, a oscil 


lator 


ume 
having an output of 
required, The 
uct is 16 and from the curve the 
required plate voltage can be deter 
mined In thi case the 
will be in the range of 
130 to 170 volt Use of a 


plate 


required 
plate voltage 
150-volt 
upply will yield an output of 
plus or minu 15 
ting level will be 

1 milliwatt 


percent 

drive 

lepending 
resistance 

Prequencte below 3 me, highe : 


ilue ol 


istance are 


grid and cathode bias re 
required to Insure 
and drive charac 


proper starting 


th Figure 7 is a generalized 
performance curve fo} the low fre 


applicable Clr 


iency range The 
vn and use of the 
perore 
coupling 
cillaton a vel] 
elf-excited circ 


the electror 


include e: 


quency 


multiplication, high output 


voltage to crystal drive ratio and 

stability 
load 

+ 


“7 ; adil. arclant + l¢ 
eireu reaqany adap ILSe@l 


ely inde- 
This 


to elec- 


frequency relatiy 


pendent of variations 


tron coupling since the plate op- 


es at a-c ground potential 


the elec- 


appears 1n 


rhe circuit diagram of 
tron coupled oscillator 


Fig. 8 The voltage of 


determining performance 


interest in 


now become creen voltage 


rather than voltage. 


5 ipply 
Characteristics of triode connected 
pentodes were determined and cit 


cuit performance data for several 


types are included } "ig. & for 
comparison 
electron cou 


taken 


de scribed uUSINY the 


The design of an 


pled oscillator. i from the 
curves just 
pentode tube connected as a triode. 
When the performance of the triode 
circuit has been determined the 
plate output can be calculated as for 
a pentode amplifier based on effec 
tive values of transconductance and 
plate circuit impedance, 

ki xcellent 


pe dance 


isolation of plate im 
can be 


tube 


Variation accom- 


plished by using a having a 


eparate ippressor lead connected 
to a bypassed bia 
to the cathode bia 


crystal 


potential equal 
Output voltage, 
and 


voltaye frequency 


change as a function of plate load 


impedance for three circuit ar- 
rangements are 
of Fig. 9 
4 6AU6 tube wa d. first 
ippressor-to-cathode 


with 


and finally 


vith 
connection, 
then as a tetrode ippressor 
connected to plate with 
connected to a posi 

It The solid line 

indicate the improved pet 


ance Ol i¢@ biased suppressor 


gement 


Design Method 
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ary type crystal u tha parts per million 
ised in these circuits include quency tolerance 0 
18/U, CR-27/ ind CR well within the 0.001-percent (10 
additional circuits meeting 386/U. The CR-18/U is a non-tem- parts per million) requirement 
performance requirement perature-controlled i vhile the Having determined that crystal 
design method is ex CR-27/U and CR-36 are designed CR-18/U is the proper choice, 
example below he ate at 75 ; : ; respe other characteristics of the init 


if the reference cit tively In this case a CR U erys such as recommended drive level 


6 meets the given re tal unit will meet the requirements 10 milliwatts), effective resistance 


are outlined in detail provided that frequen changes and other crystal characteristi 
below produced by the oscillator are less should be kept in mind Detailed 
required that the circui than 0.001 per cent the dif information on all military type 
have a frequency of 7 mc; voltage ference between the 0.006-pe1 crystal units is contained in mill 
output of 2.25 v rms across a 5,000 cent frequency tolerance require- tary specification MIL-C-3098B 
ohm load, frequency tolerance of ment for the circuit and the In this example the output re 
0.006 percent and power supply 0.005-percent tolerance of he quirement of 2.25 v rms at 
voltage of 150 \ R-18/U over the operating tem frequency of 2 me yield a volt 
The crystal unit to be ‘le ( | ature range) megacycle product of 15.75 Plate 
should be a high-quality antireso voltage necessary for obtaining the 
nant unit of the desired frequency; Reference Stability desired performance from the ref- 
To obtain proper operation of the erence circuit is determined = in 
crystal the circuit is designed to Che tability characteristi of Fig. 6. From 15.75 on the volt 
provide the required load capac! the reference circuit are ich that meyacycle scale a horizontal line is 
tance, which is the total grid-to nominal component value changes projected to intersect the center 
ground capacitance of the circuit produce frequency hift i! dotted curve. This is shown as line 
The circuits given here are for use order of one or two parts per mil 1 of Fig. 6. A plate voltage of 
with military type crystal units for lion. Plate supply changes of nearly 150 v is indicated. Line B 
which a load capacitance of 32 ppf percent produce corresponding . projected vertically downward to 


is required. quency variations of less than tw the drive level scale denotes a drive 





FIG. 6—-Performance characteristics for high frequencies ; sriormance characteristics for low frequencies 





eee) fee 


~ 


FIG. 8—Typical electron-coupled Colpitts 
circull 


of 2.6 milliwatt 
Similar projections from the ends 
of the plate voltage line yield the 
range of output and drive to be ex 
circuit using 


pected from this 


typical crystals and a plate supply 
of 150 volt In this case at 7 
the output will be 
and the 

1.2 to 


refe rence 


mc, 
from 2 to 2.5 
will be in 
1.2 milliwatt 

Fig. 6 


pec ified 


volts rm drive 
the ranye of 


The 
vill meet the requirements 


circuit of 


when operated at 
150 volt 


use of 


a plate voltage of 
with 


changes 


Circuit performances 
other tube type or 
values can be deter 


the use of 


of component 
mined by 
5 These 


nece ary 


Fig. 2 through 
modifications may be 
when the desired output 
with the ref 


cannot be obtained 


erence circult or when anothe) tube 


type is preferred owing to size or 


power consideration 


rhe design method can also be 


used when the oscillator require- 
ments fall outside the performance 
of the The fol- 
lowing example illustrates the use 
of the method. The case 
quires a frequency of 7 mec, voltage 


3 a 5,000 


reference circuit 


chosen re 


output of 2.8 v rms 
load, 
& 0.0025 percent and power supply 
voltage of 150 y 


acros 


ohm frequency tolerance of 


Crystal Type 


MIL.-¢ 
temperature-controlled 
27/U or CR-36/U is 
meet the tolerance 
These crystal 
cent of 


According to S098B, a 
unit CR 
necessary to 
requirement. 
are within 0.002 per- 
specified 
operated at the recommended 
The limit on 
then 
five parts per million, This will not 
be exceeded under normal operat 


frequency when 
tem- 
perature. circuit in- 


tability is 0.0005 


percent o1 


ing conditions if the recommended 


drive level of 5 milliwatts is heeded. 

Since the requirement is for 2.8 
volts at 7 me, the volt-megacycle 
product is 2.8 x 7 19.6. Plate 
voltage required to produce the de- 
sired output is 


Fig. 6 as 


from 
explained in the former 


determined 
example. In the present case a plate 
180 required, 
Since only 150 volts is available the 


voltage of volts is 
circuit must be modified to produce 
the required output at this voltage 

Reference is made to Fig. 5 to 
determine the operating point for 
other tube types usable in this cir 
cuit A 
tructed 


horizontal line is con- 
through the 
1LZAT7 
volt plate 


shown as 


that passe 
intersection of the output 
voltage curve and the 180 
This 1 

1 in the figure 
cates the necessary suppl) 
If, for example a 5636 is chosen the 
115 volt 


of 2.8 volt 


upply point. 


dotted line and indi 


voltage 


required plate 
If the 
at a plate 


supply 
original output 
150 volt 

modification 
Thi 


done by a chanye of the feed 


ratio ¢ ( 


voltage of 
required, varlou 


must be made to the circuit 
an be 
back change in the 
istance or a change in the 


value oft r the 


bias re 
grid-to-ground ca 
pacitance 

Figure 2 shows the effects on 
oscillator performance of 
the ratio C,/C,. 
of the reference circuit 
74/12 6.15. To 
tive output « 


varying 
The feedback ratio 
Fig. 6) i 
determine rela 
corresponding to this 


PPRESSOR TO +5V 


aft 


SUPP TO 
PLATE 


45 50 
JiT CAPACITANCE It 


35 40 


TANK CIR« 


FIG. 9—-Output drive and frequency 
change of electron-coupled Colpitts oscil- 
lator as function of plate load impedance 


ratio, a horizontal line (shown as 
line A on the figure) is constructed 
through the output voltage curve at 
point C,/C. 6.15. 

A relative output of 0.09 is indi- 
cated on the left hand scale. From 
is determined that a cir- 


Fig. 5 it 
cuit using a 5636 tube and having 
an output of 2.1 the 
plate supply voltage is 115 volts will 


volts when 
provide an output of 3.1 volts when 
the plate supply is increased to 150 
volts. 
150 volt 
then be 
2.1/3.1, or to 0.09 

By use of Fig. 2 it 
mined that the required capacitance 
line B 


necess 


For the desired operation at 
the relative output must 
decreased by the factor 
0.677 0.061. 
can be deter- 
ratio is & The capacitance 


values ary to achieve this 


are then determined. 


ratio 


Predicting Action 


Che prediction of electron- 
ised on 


Col 


coupled performance 1 Dé 
performance of the 


the de 


measured 


pitts circuit, ign as a Col 


pitts being the initial step. From 


ured bias and signal con 


values of 


electron coupled 


the mea 


ditions and know plate 
impedance 

output " Can he conven- 

determined 
Although a wide of crystal 
encountered in 
this 


a sufficiently accu 


range 


resistance values 1 


practice, the use of design 
method provides 
rate means 
tion for the 


Typical 


of performance predic 

majority of applica- 
tion production crystals 
vere 
lator output 
dicted to 


for these crystals 


used in this study and oscil- 
pre 


to 25 percent 


voltage can be 


within 20 
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Picture at transmitter console monitor shows multiplexed visual Picture of demodulated video from off-the-air signal is indica 
transmitter signal at modulator input. Lack of 4.5-mc sound trap tive of picture seen on home receivers. Sound beat pattern is 
in monitor causes sound beat pattern filtered out by receiver sound trap 


Single-Carrier System for 
SOUND and VIDEO 


UMMARY Both aural and visual signals are radiated by visual trans- 
mitter during emergencies when aural transmitter of television station is off 
the air. Multiplexing is accomplished by mixing and rectifying audio and 
video carriers from miniature vhf transmitter and using demodulated 


envelope to modulate visual-carrier transmitier 


oo. METHODS of tv sound By BENJAMIN WOLFE ncludes a crystal oscillator, its as 
and picture multiplexing are Director of Enginee } ociated multipliers and an ampli- 


} WAAM-TV, Incorporated 
xnown However, a simple and eco Baltimore, Mar y and 


fier-modulator which amplifies the 
nomical method is desirable for external video signal and impresses 
emergency operation of a tv broad tructed so the visual portion can _ it on the picture carrier 
‘asting station when the visual por be operated independently of the The aural section consists of a 
tion of the transmitter is operative aural portion, the system require ariable permeability circuit which 
and the aural portion is not only the substitution of input sig frequency modulates a sound crystal 
This article presents a method nals with a minimum of transmit scillator, its multipliers and the 
for using the visual carrier to ter adjustment. The entire transfer amplifier circuit. The sound carrier 
transmit both the aural and visual operation can be accomplished in ; yenerated by the crystal oscillator 


ignal The only investments re- matter of seconds is frequency modulated by an am 


quired are that of a miniature plified audio signal which may orig 


transmitter such as the RCA Moni System 


tron, DuMont Dumitter or equiva Figure how the ystem con The modulated output of the 


inate from an external audio source. 


lent and a detector-amplifier unit figuration using either a Dumitter ound circuits and the picture cir 


The entire equipment cost can be or a Monotran. Figure 2 shows a il 


1 


are fed to a common output 


held to less than $700, including block dilagran f the Monotrar level circuit composed 


the detector- transmitter, whic! 3; composed of tentiometer and then 


ture-Signal C1 I 3 and sound at 


pic 


ignal circul picture sectior 
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FIG. 1 Block 


technique used in system 


diagram of multiplexing 


the 


iynal 


mitter is on channel 3, 


would be two r-f 


tran 
output 
61.25 and 65.75 me, with the sound 


and picture separated by 4.5 me. 
The output of thi 
feeds a compensated 


vithin 1 db to 6 me, 


mitter 
flat 
follo ve d by 


amplifica 


tran 
detector, 
everul ay of video 
tion a OW n Kip The audio 


f-m and video a-m signals delivered 
by the 
beat 


tected to 


{ 


miniature transmitter are 
and de 


yield 


ol ivinal ampli 


ayvainst each othe 


eliminate all r-f to 
the envelope of the 
trict and 


modulated video 


the difference 


carrie 
freq iency of the two 
carrie) “a signal modu 


late 


frequencs 
Lo ome 
The ‘ two ivnal are 


mittel 


i about 
fed 


modulator 


two the 
main video tran 
Ihe ideo r-f carrier } 


modulated ny the 


amplitude 
ignal, am- 
the 


video 


plified and transmitted a radi 


At the 


ideband re 


ated video signal ume time, 


the upper ulting from 


the video r-f carrie) modu 


lated by the 4 


bemy 


m-mec f-m signal, pro 
above 


the 
mitted a 


duce un of-m signal 4.5 me 


the video r-f; it too is pa ed by 


video amplifier and tran 
the 


The vi 


radiated audio signal 


ial modulator accepts the 
hared 


frequency amplitude-shared 


ipnal ince its bandwidth is ap 
Most 


modulators 


proximately 5-me wide pre 


ent day visual employ 
oft clamping action in conjunction 


Thi 
sufficient 


with coler broadcasting typ 


of clamp circuit provide 
impedance at the aural frequency 
above the visual carrier, to 


the 


15 me 


nullify clamp action at aural 


152 








Monotran or comparable 


FIG. 2 


combined-envelope demodulation 


carrier signal frequency 


The percentaye of visual modula 
tion may be reduced to 60 percent 
and the aural carrier level adjusted 
remaining 40 

Thus, the 
and any following 
amplifiers the 


ignal by that 


to provide the per 


cent modulation modu 


lated amplifie I 


linear power! hare 
and Vi ual 


While thi 


aural 


aural 
amount 
visual to 


vide a 


percentage of 


carrier power pro- 
ratio, 
the 


ial transmitter before the 


good signal-to-noise 


it requires some adjustment of 
main vis 
tem ¢ 


emergency an be placed in 


ope ration 


Power Reduction 


ince thi iygnal j 


hared and 


amplitude 


a television transmitter 
is rated in terms of peak power out- 
the will 
accordingly to 
the 


lator, the modulated amplifier and 


put, video output 


power 


have to he reduced 


prevent overloading of modu- 


any succeeding linear power ampli 
fer 
With the tran ted to 


mitter adju 


AMPLIFIE 


vy 


FIG. 3 


transmitter 


supplies aural and visual carriers for 


handle these percentage of aural 


to-visual the plate currents 


blac k 


yreater 


powell 
time may be 
than 
during 
the 


for “ percent of 


drawn during 
normal 


blac k 


ynchro 


considerably 
I hi l 4 hecau ce 
level with syne 


nizing pulse occurs 


only, 


the time 
lation will 


ny the ay 


However, the aural modu 
till be 


time 


applied, iIncreas- 
erape considerably 
and causing an increase in averaye 
plate current in the modulator, the 


modulated amplifier and any su 


ceeding linear amplifiers 
Kick-offs 


During 
of the sy 


experimental 
vith the 60 to 40 
percentage powel 
found that the final 
amplifier circuit breake) 
had to be set up during black time 
to prevent kick-off 


operator 
tem 
Visual o-aural 
ratio, it was 


powe 1 


The final linea 
6166 tube 


with black-level plate current of 2.5 


amplifier consists of five 
amperes each, 

During black time, thi plate cut 
rent | 


Increased to 3.5 ampere pel 


Detector-amplifier unit costs less than $100 including parts and labor 
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permit placing tl 


e with minimun 
the transmitter and n 
talk interfe 


addition of monitor 


tor cro 


the sound-carrier le 
\ the 


filter employed a 


ard terminal equipment. The aural 


is then aow! 15 db 


level. 


level 


to the 


Carrie! 
: } 
Visual-Carrietr 


ERP Output 


FIG. 4 


demodulator 


p-p: output of stations 


detector amplifier (A) is 0.2 


Output waveform of 
in aural signal 


unit (B) has large decrease 


compo r O00 «¢ 


hould be 


forme! I 
that ted durin 


Hoo) 


tran 


it ha been asce 
norn proyramming time for a 


6 mec, a bur-day period A balop card wa 
calibrated oscilloscope hould be made at the be 
connected at the output test jack of yinning of the test 


the detector-amplifier 


flat frequency response 
and put on the all 


Appropriate 
announceme informed 


ra iral po 
it 


that 


this unit he 
that the tr 


xperimental n 


time ininy 


re 


tir material Vil 
The audio 


5-Response of detector-amplifier 


FIG. 


with marker at 5.5 me 





IG. 1 


UMMARY 


Wave 


Major units of film reader and amplitude distributor 


FILM READER Measures 


By ALLAN SHAPIRO 


Naval Research Laboratory, 
Washington, D, C. 


Propagation Branch, Electronics Division 


Typical data on 35-mm film, in form suit 
able for analyzing by film reader 


Amplitudes of parallel horizontal lines on 35-mm film are 


measured in 30 steps by projecting each line in turn onto row of 30 photo- 


eJtubes. Longest line covers all phototubes to give maximum count. Ampli- 


tude distributor stores resulting digital output until selected sample size 


has been read. Cumulative amplitude distribution is then read directly on 


30 glow-tube counters, one for each amplitude level 


NE FORM OF data obtained in 


the investigation of radi 


wave propagation is the pulse-to 


representation of radar 
echo Mach 
at a fixed 
amplitude, after being stretched, 1 
applied to the X plates of 


lo cope I'he re 


pulse 
radar return is gated 
range and the sampled 
an o cil 
ilting intensified 
weep is photographed on continu 


ously moving film The developed 


film present horizontal lines whose 
length is proportional to the ampli- 
tude of the 


lig. 1A 


gated echo, a“ in 


Che first step in an analysi 


the reduction of the data into a 


umulative amplitude distribution 
he accuracy desired will determine 
the number of levels, which are set 
equal to the maximum amplitude 
Kach received p ilse will contribute 
a unit to all level 


or less than the 


, Which are equal 
corresponding 
amplitude measured 


After a 


number of 


ample of a prescribed 


} | ; 
pulses has been read, 


level will contain the number 


each 
of pulses in the sample which either 


exceed or are equal to the level read 


The machine described here per- 
' 
this analysis automatically 


tored on film 


Theory of Operation 


tem include 


driving assemblh 
30 amplifier 

di tributor and 

programming ul! 

Fig. 1B 


u ed to ? 


anged as in 

Thirty levels are 
the maximum length of a 
ample of up to 1,000 line 
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Projector at left throws image of line on horizontal row of 30 photoubes at right 


Recorded Radar Echoes 


measured in sequence. Each meas-_ the start-stop operation on the bot- which have been darkened and 
ured line contributes its weighted tomline. The start switch initiates transmits it to the corresponding 
amplitude to the amplitude distrib the driving assembly of the pro amplifier gates The number of 
itor The cumulative amplitude ector and moves the image of the’ levels which have been actuated is 
distribution 1 tored in 30 glow 5-mm film acro a row of 30. directly proportional to the length 
tube counters from which it can be  phototube Each line, as it passes of the line. A control pulse, which 
read off at the end of the sample over the phototubes, generates an is generated by the signal of the 
The whole tem is controlled by lex al signal in those phototubes vest three levels, interrogates the 
and transmits a_ pulse 
the opened yate o the 

orresponding glow-tube 


the amplitude distribu 


FIG. 2—-Relays in film reader circuit control operate-stop switch of projector drive system 
Y I F t Y 
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AMPLIFIER 


FIG. 3 


fourth 
A time expansion of the 
without the 
ample size and the corresponding 
increase of tubes in the amplitud 
distributor, is 


readiny alternate lines, every 
line, ete 


ample, increasing 


thus accomplished, 
The control pulse is 
the 


also gated by 
tart-stop flip-flop to permit the 
full 
take 
Mach gated control pulse j 
by the 


the number of 


projector to come up to speed 


before any read-out place 
counted 
counter, to indi 
that 


tem when 


ample size 


cate line have 
been read and 


the «de 


top the sy 
lred been 


the 
electron 


ample size ha 
reached The stop pulse stop 
interdict 
further 


deceleration 


projector and 


ically any read-out during 
projectol 
The amplitude distributor con 
ists of 30 three-staye decimal glow 
Kach count is 
hift of the glow in a 
When the tenth 
accepted a pulse will be 
the taye By 


USI bye Ze | vith 


tube countel repre 
ented by a 
circular path 
count 4 
mitted to 


tran next 


engraved digit 
each 
of the 30 levels in 


amplitude distribu 


ol ero to around 


nine glow 


tube, the number 
thie imulative 


are read out directly 


Projector Drive and Projector 


im fi. 34 
block 


detailed 
the electric 


tem of the 


hown al 
diagram of al and 
mechanical 


drive Lo 


ind moothn 


projec tor 
obtain tant peed 
the film 


ervo-amplifier is) em 


con 
operation of 
motion, 
to one coil 
Any 
peed 1 fed 


ployed to upply voltage 


of a two-phase control motor 
variation of 


back throuy 


output 
ha tachometer and com 
pensate for the corresponding 
Variation 
The start 


trolled by 


top witehe are con- 


relays triggered by the 
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CLAMPER 


SCHMITT CIRCUIT 


CATH FOL 
+ = 


TOMIZER 
CONTROL UNIT 


FOR CH 284 AMP\ 


DISTRIB 


Phototube circuit, amplifier, gate and output for one channel 


the 
start posi- 


tart-stop thyratron switch in 


the 
tion the clutch is engaged and trans- 


control system. In 


mits the main drive to the projector. 
The quickly 
actuating brakes in 


system is stopped by 
the the 
drive and on the two film spools 


main 


The projector is a modified Edu 
cator 400 slide projector A 


angle len 


wide- 
additional 
24-inch 
foot 


and an 
condensing lens project a 
imavye at a distance of 1 


Smooth operation and small weave 
have been attained by using a tight 
rate, two procket drives and two 


, 


yuiding roller 


Film Reader Circuit 


A detailed circuit diagram of one 
of the 


film reader is shown in Fig. 3 


30 identical channels of the 
The 
1P42 phototube has an extremely 
high j 
tivity 1s 


impedance. Maximum sensi 
obtained by generating the 
the 


formed by 


signal across 


grid-to-cathode 
the small 


with 


resistance of V 
positive potential of the grid 
to the cathode 

\ dark 


phototube reduc eS 
through J 


respect 
line passing over the 
the yvrid current 
and produces approxi 
mately a 
cathode 


and amplified in J 


wave in the 


This 3 


negative sine 
output inverted 


The positive clampet 
of Vor and the related R-¢ 


tion 


consisting 
combina- 
compensates for the negative 
yrid cur- 


help to dis 


clamping action due to the 
rent of J It 


criminate 


also 
against nol ignals 


ince noise due to dirt or scratche 


ur only once for the most 
hile data occur in groups of 


{ 


of similar amplitude, the 
will 


Seq ence ol 


the 


clamping action increase the 


ensitivity for ignals 


while presenting lowest sensi- 


tivity to interfering noise signals 
The Schmitt trigger circuit con- 
and V the 
sine wave pulse 


than 


taining V converts 


positive into a 
whose width is 
that of the sine wave, 
in Fig. 4. In 


Vie is conducting and cuts V.o" off 


lightly less 
as indicated 
state 


the quiesce nt 


by supplying a positive cathode 
potential. The line-generated sine 
fires V 


current of Visa 


wave reducing the plate 
The cathode voltage 
zero until 


of Vie remains close to 


the grid voltage of Vi» reaches cut- 


off again. During conduction of 
Vie, the negative control pulse ap 
and cuts V,, off 


generating a positive 


pears through V 
momentarily, 
pulse at the cathode output. 

The output of Visa is 
sharply differentiating 
which eliminates the slow edges of 


fed to a 


network 


the gate and transmits only the nar- 


row control pulse to the final 


cathode follower. 

The length of the line determines 
the number of phototubes dar kened 
The phototubes , 


above the end of 


DIFFERENTIATE | 


NTR 
f ATE TPUT FFERENTIATEL 


 NERATOR/ ANI 


MVBR 


FIG. 4—-Timing for channel operation 


FIG. 5—Trigger circuit and decimal-indi 
cating glow-tube 
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the line will not generate any signal 


and Vz» in the corresponding chan- 


nels remains cut off The control 
rt 


p ilse appearing at the grid 


the tube off 


Amplitude Distributor 


amplitude distril 


Ho) yiow ipe co 


oO a ated pulse nape! 


input cach glow 
ist 
three trigger tube One 
and its ; ociated trigge 
shown in F The properly 
shaped inj ulse generate 
tive p ilse 
tube which are d 
to each other. 
d-c condition, both g 3 film reader 
of the glow tube are positiv 
respect to the cathode rhe 
negative pulse transfers the glow to 
A oon as the neg 
on the first guide 


the second negative 


glow to tne econd 


Control Pulse 


The veneration and use 

control pulse nown in 

A contre | Is generated 
Cal h line To elimi 


‘control funct 


wavetorm 
in the input preven il will now be pa itil the iated h it which can 
the venerated control pulse } ip-floy ff b } t fli either one or Ze 
f 


feedir i ach and tarting ) llla- comman om ; i ipl Al nh np ilse vhict interro 


tion rhe first gating waveform of hunter vate i , channel are ac 


the three channels, after being am The normally closed start switch mulated in the counter. When the 


plified and differentiated, trigye in the cathode of thyvratron } art full counter capacity of 1,024 j 


delay multivibrate \ hroug ne system by interrupting the plate reached, the last flip-flop produce 


trigger t . current of Ve, de-energizing the the output * which tops the 

Phe del: iH] y po l relay and thereb Neaying the ystem. B tting the counter 

tiomete ; ie clutch in the main projector drive the complement of the sample 

control | se > > gating 30, the pulse on the plate of V to 1,024, an ample size from 
each channel > . ‘igye j y multivibrator . to 1.024 can be obtained 


then fed through the which o is gate V, after | Each film has its 
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DELAY 


MVBR 


DIFFERENT 


x 


FIG. 7—Rate divider and start-stop gate circuits 


which is recorded as 16 distinct 


groups of lines whose length varies 
in steps from the minimum detect 
able 


plitude. These calibrations are 


signal to the maximum am 
used 
Since most of 
identical, the 


have to be 


to align the system. 


the calibrations are 
alignment does not 


repeated for each film 
lor visual alignment, the longest 
projected 


The 


positioned by a rotary 


line of the calibration is 
onto the 


projector is 


row of phototubes 
table to place the projected line over 
294 phototubes. The photo- 
block is then tilted by 
adjusting screws to align the row 


about 


tube two 


of phototubes as exactly as possible 


with the projected line. This as- 


sures simultaneous triggering of all 


phototubes 
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Kor electronic alignment, the 
started by 
amples of the 
with the 
monitoring the 
the first few 
tentiometer R 


to center the 


analysis i taking small 
calibration steps 
line, and 


tarting smallest 


gated output for 
channel Delay po 
in Fig. 6 is adjusted 
control 
This can be checked 


calibration 


pulse in the 
channel pate 
lor sever: steps, to ob 
tain optimum position due to slight 
ariation in placing of phototubes 

When steps of 
reached, the 


checked electronically by 


longer length are 


visual adjustment is 
noting the 
inside the 


adjustment of the 


hift of the control pulse 
rate. A slight 
phototube block 
to recenter the control pulse. 


may be necessary 
This 
completes the alignment of the sy 


tem and the calibration 


To operate the system, the sample 

preset for the desired 
The system is 
When the full 


tne ystem 


inter 1s 

reset 
sample 
tops 
dis- 


ened 

in the amplitude 

read out and after re- 

tem a new ample is 

wired for 
quit k 


if failure to keep dead time to 


tem has been 


maintenance and loca- 


i1inimum. The 30 amplifier gates 
I ¥ 

and can be in- 

both the 


photot ipe output and gate output. 


are plug-in unit 


dividually monitored at 


Neon been used freely 


in the amplifier 


lights have 


to monitor points 


and control circuits to indicate any 


failure 


Conclusions 


The use of the equipment has 
yreatly reduced the time of analysis 
compared to the time of data taking 
It i the 


accuracy to percent by 


intended to increase 
about 1.5 
increasing the number of levels to 
60. However, it is not deemed 
practical to go beyond this because 
of the 
the size 
The 
by the high impedance of the photo- 


corresponding increase in 
of the equipment. 
limited 


operating speed is 


and could be increased by 
using some of the newly produced 
The 


reliable for 


tubes 


phototransistors system ap- 


pears intermediate 
speeds, 

Due to a separate control pulse 
good discrimina 


it shows noise 


tion and allows flexibility of pro- 
The time of alignment 


for standard- 


yramming 
becomes insignificant 


ized film recording. It is planned 


to read out the glow-tube counter 
automatically and print the result 
on an electronic typewriter to give 
a permanent record immediately 
Help and guidance received from 
D. L the theory 
and construction, is acknowledged 
P. L. Watkins 
jector drive and helped in the mod 
fications of the The 


Atomic Instrument Co. designed and 


tingwalt, both in 
designed the 


pro 


projector 


assembled the 80-level amplitude 
rhe 


assistance of 


distributor 
J Capp and EK. G 


many 


Hardison in solv 


ing the mechanical and con 
structional problems contributed to 
the success of the project as it ap 


proat hed ( omplet on 
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FIG, 1 


Tapered end in waveguide aids impedance matching 


Basic ferrite-rod antenna system for coupling 


L 


FIG. 2-—Polarization and radiated power 


of ferrod antenna in relation to mode-switch 
solenoid current at 9.430 mc 


By FRANK REGGIA, 
E. G. SPENCER, 
R. D. HATCHER, 

and J. E. TOMPKINS 


to end of standard waveguide. Puce 
“ure 


Laboratories 
C 


Diamond Ordnance 


Washington, D 


FERRITE-ROD ANTENNAS 


OPERATE IN X-BAND 


UMMARY 


switching devices for mode 


Dielectric 


Radiation patterns show opt 


operation in the 9,000-me bi 


20 with vswr of less than 1. 


ICROWAVE antenna systems initial 


heen for field 
vhich 


ly 


have 
X-band use, 


tf commer 


ade ve le ped ley 


rods tensor 


to 


employ 


0 ial available 


ferrites 
le 


ferrods) as dielectric radiating 
Application of 
to ot 


d to obtain 


The 


tem 


elements 
field 


lator 1s 


a lay 


netic a section the fer- 


rite rad ise beam 


scanning, beam lobing, switching, electric 
modulation or rotation of the plane 
f polarization. W 
A X-band 


dielectric constant of 


oO ave 


oF 
vu 


ferrite has plied m 


13.6 


typical 


a 


and an trudes 


5 


ELECTRONICS — January 1, 1957 


velopment of many u 


radiator 


ferrite-filled 


radiators use ferrite-rod elements and ferrite 
- switching, array scanning and beam lobing. 
imum design configuration of rod radiators for 
ind. Gain of a single radiating element is about 


) 


~ 


of 


permeability ha 


ection and 1s 
to the r-f 
tne 


impedance matching 


magnetically 
The 
end 18 u 

Ihe 


rod | 


permeability 
vendent short 
ed for 


radiating 


y fields 
tic which gives 


effect the 


characteri 


the 


input 
and 
et il de vices 


Faraday 


portion of the ferrite tapered 


antenna to vive radiation along 


- 


The its 
di- 


ferrite-rod 
Fig. 1 
con sidered 


aS 1 maximum 


is shown and radiation 
he 
rod radiator, excited by a 
of 
ide with a longitudinal 
The 


rectangular w 


in ax1s minimum 


The 


ystem is about 5 inches 


inh 
length 
The 


in diameter and 


may a tne ide lobe 4 overall 


of the 

section cylindrical ferrite-rod 1s 3 

about 44-in. long 
The ferrite-filled 


tion 18 7-in 


in 
ap 
agnetic field rod 


the 


pro waveguide sec- 


into ave- long and is surrounded 


159 





FIG, 3 


rod (B) a 9.600 mc. Note 


reduction in side 


FERRITE 
RECTANGULAR mW 


WAVEGUIDE 
7 QZ. 


Quz ladda I 


> 


rr 
iadaada 


ladda 


IIA 
hte 


MATCHED 4 
TERMINATION 


(A) 
FIG. 4 


shown at (B 


Four-element radiator 


Vertical pattern of array 


rent solenoid 


thick 


through 


Phe 


0.06-in 


mode 
filter 


0.02-in and 


viele the 


cont 


and 
both 
These 
fer 


ilatiny or 


ferrite 


mike trical net to 


role circulay iid 


three components make up the 


rite mode itch or mod 


tion of the tem 


Mode Switch Action 


Oper the vitch de 
thie 
rotation of 


the 


ition of mode 


stline al 


aday effect in fer 


the 
plane of ition of micro 
the 


tudinal 


polari 


ave enery Incident upon 


mode filter vher al long 


tic field 4 
2. Wher 


incident wave i 


Miiagrnie applied il how! 


the polarization of 


perpendicular 


FIG. 5 


Cavity array has rods positioned at 


160 


(A) has fan-shaped pattern in the 


is same 


UNTAPERED 
\. ROL 
20 
4 (0.240" 


TAPERED 


Effect of ferrite length on radiated pattern at 9,500 mc (A) and effect of tapering 
lobes obtained by tapering 


plane of the rods as 


as that of one rod 


to the length of the filter, the 


ntially 


mode 


ave propayates acro 
unchanged 

Rotating the polarization parallel 
to the length of the filter 
the electric 


the mt 


mode 

field 
energy incl 
than 20-db 
with thi 


control 


ort-circult 
ti rowave 


dent upon it, Greater 


witching can be obtained 
with 


imately 


modulating ection 


currents of 10 ma. 
the 


vith 


approx 

Modulating 
kiloeyele rang 
thi 


frequench in 


e have been used 


Where required, it is 
xtend thi 


rey mep ie 


ible = frequen 
vole 


echnique 


het 


| 


peed 1 


| 
pulsing 


npedance matching veen rod 


uveyuide is accomplished b 


points of maximum magnetic field intensity 


ting the length of the r¢ x 
the hi 
made le critical by 

tne 


1.2 3 


adju 


tending inside guide ad 
justment 1 
ti mw 4 ‘input end 
than 
idths of 
ffic 


or. 


rod. Input 


relation to 


tapered ferrite 


diameter, 1 


{ 


» rod is fed from the 


end of i ilay Wavey ide 


9 500 vidth 


Bea 


ing 


me aecrei 


increa length o 
Gain of a single 
145 in. long was found to | 
approximately 20 at this f 
\ compar! ween 
itter? of a 


untapered 


puer 


on bet the radia 


tion pi tapered and an 
radiator, 3) In 


rod 


ferrite 
9 HOO 
\lth 0 igh 


Ve a re 


long, at mc } 


nown in 


the untapered 


the 1 


irrowe!l he | 


am, 


ower 
radiated in side lobes 1 


Thi lobe 


completely eliminated by 


exc? lve 
almost 
the ta 


ice radiation | 


ferrite 
the 


Increas 


pered but produces an in 
width of the main 
the length of 
the tapered the original 
value of the beam width is re 

A simplified dra 


rod 


crease in 
beam. By ing 
ferrite, 
tored 
i-fer 
radiation 
tics in the plane of thi 
hown in Fig. 4. The half 
beam width in this plane is 
imately 6 degrees In the 
width is that 
sulting in a nat 


The 


ving of a 


linear array and it 
character! 
rods are 

powell 
Appron 
vertical beam 
of a 
ro\ fan 


du il 


A, apart 


plane, 


ingrle rod, re¢ 


haped beam indivi 


radiating element paced 
radi- 


j 


rod 


providing maximum 


ation along the axis of the 


Cavity-Fed Arrays 


Another type of 


heen de 


antenna 
vith 


lly co ipled from 


arra 


he igned ferrite-rod 


radiatot mapynetica 
These « ity atl 


ict 


resonant cavitie 


ra ure imple to consti 


higher 


previously «de 


and, 
yeneral, than 
those 

Phe 
1) 


lon « 


vive valn 
cribed 
field distribut 


of the 


and 
Th 


square array 


ion 


pos 


rods inside a mode 


avity exciting a 


ferrod hown in Fig. 5 


‘ 


ice direction 


the 


fields can be 


magni and posi 
and 


with the 


tions of electri 


mayneti 
rods at 


mapyneti 


een 
position of m 
field 

Chere 


aximum 
position 
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vres / degree 


Array Switching and Lobing 


Beam lobing ferrite-rod antenna system using ferrite magnetic swit h 


To utilize the 


obtain 
d vitching 
Operation depend 
magnet prope rte 
nhown in Fig 
now the 


Phase shift and power output as 


od current is changed 


positive and 
radiator in a 


polarized way 
the phase ie radiated 


a linear wave be j z 
| ul i . } i¢ gohbor 


rods the 


the effect 


permeabilit 
all mii “a\ con \ 
vevulae 


inch ferrite-filled cylin 


j 


ver) » 
ve> lide btaines 


ipproximately n. i Circulator-Type Switch 


FIG. 6--Circularly polarized permeabiliti« 
of ferrite material plotted against internal 


magnetic field 
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SE ARR ae PY NE CAS AP a a ora 


y 


Component lay-out on printed-circuit wiring board. Solder-in-type 


relays were used for minimum unit cost 


Rear of printed circuit board 


Material is 3 32-in. epoxy-glass 


THYRATRONS CONTROL 


UMMARY 


Time delay and two-thyratron control circuits stop hydrau- 


lically actuated cutting die as it completes circuit between conductive surface 


of cutting pod and beam striking plate. Stopping press short results in longer 


die and cutting pod life and reduced floor vibration when cutting leather, 


cloth and sheet plastic as in the manufacture of escutcheons. Operator's hand- 


to-hand resistance is made part of control circuit to stop press for safety 


ECHANICAI SWINGING-BEAM 
die-cutting 


been in existence for over 40 years 


machines have 


Their work varies from cutting 
leather, plastic cloth and fish to cut 
ting escutcheon rims for tv picture 
About 
in industrial use 


The beam motion is a fixed stroke 


28,000 machines are 


tubes. 


from a flywheel crank. The opera- 


tor sets the beam height to drive 


a cutting die through the work into 


162 


the ¢ surface to obtain a 


itting 
clean cut. Die sets must be of the 
ame height, otherwise die sticking 
or insufficient cutting results. Re 
sharpening one die of a set requires 
setting 


changing the beam-height 


The 


ad ice 


moving masses which pro- 


cutting forces of 20,000 
pounds create considerable impact 
floor loading. Thicker 
terial required multiple cutting. 


While the cutting 


yage ma- 


mechanical 


machine have done creditable 


vork, electronic control results in 


afer and more efficient operation 


Cutter 


electronic stroke-controlled 


The 
cutter a hydraulically 
which 


cut- 


consists of 


operated cantilever beam 
strikes 
ting die through the work onto a 
The 


one-horsepower 


downward pressing a 


conductive cutting surface. 


machine has a 
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By ROBERT W. BRADLEY 


Senior Electronic Hngineer, Research 
Division United Shoe Machinery Corp., 
Beverly, Ma 


Operator safety is provided by including hand-to-hand resistance in control circuit 


DIE-CUTTING MACHINE 


motor and flywheel which drives a 
six-piston hydraulic pump, produc 
ing up to 5,100 psi working pres 
sure as needed. This drives the 
beam-spindle, piston developing up 
to 30,000 pounds total force 

The electronic control limits this 
force to a value necessary only to 
cut the preventing high pad ha 
pre ire build and minimizing 9,000 ohm 
floor reaction ydraulic opera 
tion dampens the release 
machine deflection which further 
minimizes floor reaction 
noid-operated hydrauli 
vides sharp fluid cutoff. 

The cantilever 
has a falling velocity 
mately 4 ips and a pre 
ward velocity of 1 
possible to 
mechanically by a position 
thus minimizing the free stroke. 

A 3-in. aluminum striking plate 
is attached to the bottom of the 
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utting 
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lifferent heights in sequence 
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and die damage 

urface | 

itting per 


operator Tatigue 


Stroke Control 


Lroke limiting 
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time delay for 
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Complete control circuit schematic. 
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electron 
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power 
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When 


chinery 


he 


damage 


de 


where 


Ivnhiny “avy ma 


body may 


result, safety is a prime considera 
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Shock and Vibration 
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Vibration testing table in vertical position with electronic gear under test mounted on top 


DESIGNING AIRBORNE 


*UMMARY 


CHECKLIST FOR HIGH 
VIBRATION 


( hassis 
Low center of gravity 
Rigid construcion 
Ductile material where possible 


(Capacitors 
Use axial lead types 


Ke sistors 
Ferrule clips for larger sizes 


Transformers 
Mounting studs attached to core 


Meters 
Rubber grommet mounting 


Leads slack 


Wires 
Flexible mounted 
leads slack 
Rigid mounted 
leads tight 


components: 


components: 


Techniques of chassis design, component placement and 


testing methods to help electronic equipment attain maximum reliability in 


aircraft and missile applications. Proper selection and design of components 


contributes to reliability under high vibration conditions 


NE most important considera 
tion for airborne electronic 
equipment is 


the design of the me 


chanical chassis or upporting 


structure. It has to be light in 
weight, minimum in size, yet able 


to maintain good mechanical 
trength 
A yrood 


center of 


design hould have it 


gravity as close to the 


mounting surface as possible to 


help reduce vibration amplification 


caused by coupling mode 
bration 


The 


maintain the 


chassi must be 
natural frequencies 
the te 


ranye as re 


ibove ting fre 


of vibration 


quency onant point 


ubject the structure to high re 


peated loading Supporting mem 


bers can be made rigid by im reas 


ing thickne flanging the ends, 


changing the geometry of the 
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tructure or by ribbing the sur- 


faces as shown in one of the photo- 
and the 


stiffening mem- 


graph Use of gussets 
proper location of 
bers also aid in reducing flexibility. 

Figure 1 shows an amplifica- 
obtained on an exist- 
High transmissibility 


experienced at the resonant 


tion curve 


ing unit 


Component Selection 


Capacitor hould be mounted to 
prevent relative motion between the 
hody. As an 


ise of a 0.02-yf disk 


leads and example, 


type capacitor 


in one application resulted in 
broken leads during vibration. By 
the nature of its design, as shown 


2A, this 


a cantilever action. 


in Fig capacitor caused 


This 
changing the 


action 
eliminated by 


o they were mounted axially 


as in Fig. 2B, thus removing the 
effect and eliminating 
relative motion that 
vibration. 

that have mount- 
attached directly to the 
iron core are 


cantilever 
the large 
existed during 

Transformers 
ing studs 
generally preferable. 
Studs mounted to a relatively weak 
pulled away by 
forces. If the 

secured to the 


housing can be 
high 


mounting 


vibration 
holt “are 
core, the large internal forces are 
removed from the housing 
Ruggedized meters are desirable 


to withstand vibration forces. Use 


of rubber grommets at the 
studs will result in a 
low resonant frequency of the 
should be taken to 


to the terminals 


meter 
mounting 
meter. Care 


attach leads with 


sufficient slack to avoid wire break- 
age. 

Large resistors mounted in fer- 
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Chassis rigidity is increased by use of dimpled surface Tieing wires prevents build-up of vibrations in any one lead 


EQUIPMENT for Vibration 


By SALVATORE P. MERCURIO, Jr. and MICHAEL BELBY 


J Military Flectronic Equipment Departme 
General Hliectric Co 
Utica, New York 


soldering should be avoided. Heat 
causes brittleness and produces low 
fatigue life. 


Crystals 


Crystals have been mechanically 
redesigned to meet vibration re 


} quirements. 





J range of 244 to 428 ke were 


| 
For example, crystals in the \ : | 
FIG. 1--High transmission of vibration in selected at random and ibjected j 


the 3l-cps region as measured on chassis vibration cycle of five to 500 


CE Rg ee P FIG. 2--Side-mounting of disk capacitor (A) 
2 2 an , , , > 


at 2 g maximum. The exterior permits high vibration. Axial mounting (B) 
‘yvstal can were removed so the provides more rigid support 
nternal parts could be examined 
inder vibration with a stroboscope tuggedizer tube are being 
luring vibration All crystals had severe resonal li are capable of meeting 
Wire breakayg a i majo point The lower rated cryst: igh ibratior requirements, 
problem in desigi nen t ( experienced mechanical fal a § 0 | l f little value to 
ponent on general 


the vi- 
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TERMINA 


TERMINA 


DY““TP 


DER 


(B) 


FIG. 3 


Conventional crystal mounting (A) has lower tolerance to vibration than more 


rigid mount (B) designed for vibration up to 500 cps 


tube is inadequate. If 
with a 


of tube location, a firm 


nuse the 


rugyedized tubes are used 


yood { hou. ‘ 


clamping ystem and a-— good 


chassis and supporting structure, 


failure can be reduced sharply 


Fastening Devices 


Components and subassemblies 


must be made acce 


in repair and maintenance’ and 


must be firmly attached to prevent 


‘ 


imposing any yreat amplification 


of vibration force 


Propet fastene) must be 


elected to 
Where 


permanently 


obtain maximum use 
attached 


removal is not a 


ubassemblies are 
and 
desiyn 


requirement, rivets are use 


ful tivet fastened by machine 
uniform tension 
bolts fa 


emble 


provide a more 


than crev ol tened by 
an individual as 


Where a 


ure to be 


emblies or components 


mounted so they may be 


removed, screw are often used 
Lock vasher hould alw 


vith screw 


“ay be 


ised in conjyunetion 


Che split 


ticular, Wil 


ring-lock washer, in pat 


found to be sHt1S 


factory because impact loading 


during vibration doe not cause 


the adjacent oft metal, such as 
to deform washer 
has the 


( Ompo 


aluminum, 
Use of qui k disconnect 


advantage that a faulty 


nent can quickly be removed and 


a new one replaced However, 


much care must be taken so the 


unit doe not become overloaded 


by the use of 
fastener 


improper quick-di 
connect 
ductile ma 
When de 
the use of brittle ma 


It is advisable to use 
terials 
ign demands 


when possible 


terials proper isolation should be 
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sible for ease 


provided to prevent failures under 


impact loading 


Vibration Evaluation Testing 


There are a number of points to 
be considered when conducting vi 
bration evaluation tests on air 
borne equipment 
hould be 


their ae 


Testing facilities 
checked to 
This 


machine for 


determine 
checking the 
levelness 


CUrAacy includes 
ibration 
and resonance in the 


table 


upporting 


and calibrating the velocity 


pickups, accelerometers and other 


testing meters. The vibration ma 


chine shown in the photograph can 


vuny through 90 degrees. It 


has a frequency range from five to 
500 cp 

Fixture used to mount the 
equipment should have a center of 
coinciding with the centet 
line of the table. If 
done, the equipment 


the fixture 


yravits 
this is not 
mounted on 
mav be subjected to ad 


ditional forces beyond the original 


t requirements and invalid data 
vill result. 
Weight 


fixture, as in 


added underneath the 
ig. 4, 
center of gravity of the supporting 


brings the 


line 
table 
useful 


unit in 
line of the 


plates are 


fixture and mounted 
with the 
Vhick 


in making fixture 


center 
aluminum 
since aluminum 
great relative damping ca 
little ela 
making a 
hould be 


and 


ha al 


pacity and ticity 


Before vibration test, 


each unit inspected for 


electrical mechanical accuracy 


and critical component tested to 
determine ability to withstand the 
requirement Wiring is 
attached to the unit 


and the 


vibration 
then 
te te d 


being 


vibration machine 


ip for initial vibration con- 


ditions. The vibration amplitude is 


checked by a vibrometer as the test 
proceed 

Initial vibration of the assembly 
should be 


tude to 


made at reduced ampli- 

critical 
this test the 
ratio of the equipment 


locate resonance 


points. From trans- 
missibility 
can be determined. In many cases, 


due to damping in the system, 
these resonance points may not be 
objectionable. However, if the 
excessive, cor 


be taken. 
members are made 


transmissibility is 


rective action must Usu- 


ally 


more 


supporting 

rigid by ribbing the sur- 
faces, flanging the members or in- 
thickness so 


above the testing fre- 


creasing unwanted 


resonance 1 


quency range 


| 
| 
| paren ABLE | 


- INDER rest | | 
x 3 


ADDED 
. CENTER 
WEIGHT oF 


GRAVITY 


-_ ——> 
PLANE OF VIBRATION 


] 
r 
| 


VIBRATION 
TABLE 


FIG. 4 


mounting will bring center of gravity in line 


Adding weight under vibration test 


with table center line 


A monitoring device which will 


define the 


operation of the 


satisfactory electrical 
equipment 1s re 
quired, If at all possible, this 


hould 


( omplete electrical 


monitoring device encom 


pass the fun 


tion on one indicator, ich as an 
Os illoscope 

should be 
used if adaptable to the particular 
test It ls 


serve the 


Recording instruments 


necessary to ob 
tested 
which 
number of 


also 
equipment being 


for any mechanical failures, 
might show up in a 
ways A 
abrupt change in the magnitude or 
quality of the 


yenerated by 


light buzzing or an 
vibration noise being 
the equipment in test 
are common 


examples of failure 


ymptom 
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Thermistors Compensate 
Transistor Amplifiers 


UMMARY 


amplifiers is necessary to minimize distortion and prevent runaway. Typical 


By A. J. WHEELER 


Rad Cory Lime 


lemperature compensation of class-B push-pull transistor 


compensating circuits using thermistors are described and equations for eal- 


culating component values and restrictions on use of two types of thermistor 


materials are given. Design technique gives an approximation to the desired 


linear decrease in bias with increase in ambient temperature 


RANSISTOR CLASS-B- push-pull 
y gree stages usually use the 
common-emitter configuration be 
cause it high 


battery 


permits power gain 


and conserves power 


Design Method Development 


A transistor circuit using therm 
istor compensation is shown in Fig 


1. Series and parallel resistance 
are used to shape the bias curve to 
a desired temperature function 
bias circuit 


The thermistor must 


provide an approximation to the 


ft ») 


desired change of 2.5 mv per de 


gree C for alloy-junction 
the 


istance with tempera 


trans! 


tor Because variation of 
thermistor re 
ture 1s 


approximately exponential, 


network must be used 
to obtain this variation 
Figure 2 shov 


tween 


a shaping 


a compar! 
thermistor resistance 
and the 
tance of a thermistor circuit 
the parallel 


were 


function of temperature 
resi 
in which 


and serie 


resistance cnosen to 
approximation 


with te mperature 


Tracking Conditions 


the circuit 
voltage 


» between m and n, 


temperature 


thermistor 


ELECTRONICS 


R, must 
of the 


equal a certain fraction 


thermistor resistance at 
for track 


ing to occur at selected temperature 


room temperature (25 ¢ 


points 
Three points are used: 0 C, 25 ¢ 
and 50 ¢ value of R, 


with re thermistor re 


The relative 
pect to the 


Or 


istance at 25 ( Is 
the type ofl 


cle pende nt on 


thermistor material 


FIG. 1--Class-B push-pull amplifier 


FIG. 2 


Modified thermistor characteristic 


use l, 
calculation 
The 


show 


determined from 


Fig. 4 


nonlinear curves of 


and may be 

based or 
Fig. 4 
the conditions for tracking at 
the selected temperature points for 
several values of 


‘I he 
the 


room-te mperature 
bias factors f 


ent 


and f/f, repre 
relative 
the 


circuit 


change in re 
sistance of thermisto) 
of the bias 


SA T he 
ratio of the resi 


branch 
Fig 
equal to the 
of the branch 


tance 


hown in 
factor f I 
tance 

(, to its resi 
f, equals the 


at 0 ¢ 


ratio of it 
to it resistance at 

a particular room-temperature 
point f / 


any falling on the ap 


propriate curve will allow tracking 
at the elected 
he 


in the 


point 
which these 
tlated my be 


relation from 


are cal lerived 


form of 


vhere | 
oltayve de 
ired at 
the bia 


that de 


ired at 


and k 


HO ¢ 


voltave desired 


ired at O ¢ 


Restrictions on Material 


I 


pie in 


obptainatl 
the value of R, i incre: 


zero to ome highnet 


tur 
V pe of 
| 


thermistot 
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FIG. 3 


Generalized bias circuit (A) 


point fer R eg ial 
Tale. 
ture 


zero, designated 
dependent on the tempera 
coefficient of the particular 
of thermistor material select 
ed. The slope of the dashed line is 
determined by the relation 


S'w) (1) 


to the thermistor 


type 


m f’ ] (1 


The ratio of R 


resistance at 25 C as the resistance 
of R increased may be expressed 
asp. As an example, values of p are 
marked off on the dashed line for 
type A material. The intersectior 
of the dashed line with the solid 
curve in Fig. 4 determines the 


proper 
terms of p 


value of R, expressed in 
The value of p at the 
intersection may be 
the equation 


calculated from 


Pp () fen) Ju 1) (2) 
The choice of thermistor material 
is subject to restrictions based on 
hown in Fig. 4. If the 
f'. lies to the right of a 
bias 


the curves 
point f’, 
desired curve, negative value 
of R, are required. Consequently, 
the choice of a thermistor material 
which provides a point f’., fm to the 
left of or the de 


sired necessary to 


coincident with 


bias curve is 


obtain a realizable value for R,. 


Restriction on R, and R, 


When R, in the 
3A is equal to zero 


circuit of Fig 


Ry = (e-SK, V pa X (Ky, +1 3) 


where J 


collector supply volt- 


age, V, bias voltage at 25 C, R, 
resistance of (R R,) 


and 


at 25 C 


kK, - , j 


where k, ratio of desired 25 C 


bias voltage to that desired at 50 ( 
and / ratio of R, at 50 C to R 
at 25 C 

170 


bias circuit 


443 


NV, 


> 


ae 


NAA 


— 


when R, is zero (B) and bias 


the 
independent of 


for FR, is 


may be de 


Because equation 


is. Es 
300Nn a a 


termined as thermistor 


has been chosen and R, has been 
calculated. As a first approxima 
tion, the value of thermistor re 
sistance at 25 C should be about 
twice the desired bias-circuit re 
istance between base and emitter 
at 25 ( 
Calculation 


Che value of R, may be calculated 


| Rs . R, ( 
Rs t Ry - 

the final 

bia 


from 


. \ 


This calculation is 
the 
is equal to zero. 


step 


in determining network 


when RF, 

When RF, is not equal to zero, the 
following inequality must exist so 
R,i 


a realizable value 


| Ki? V 

Ie - -— » = R, (6 
| ky t+ | b Hw 

this 


Provided met 


inequality is 





\ 


FIG. 4 


circuit when R, does not 


WY 


WY 


N+ 


Yea 


ReRe eed 
WW-? VVYY¥ 


uitable values for 
istance, R, and R,, 
the value of R, may be determined 
from the relation 


Ry = — | NK 


by the choice of 


thermistor re 


rhe value of FR, is determined by 


Rew { Bax Re Vee R a. 
’ Ry+-R, V pe Ry 
wher Rg R, R, 10 


Selection of Thermistors 


When R, 1 


equal to zero, the 
thermistor 


resistance at 25°C is 
chosen so that the resistance of R 
and R 


avoid excessive loss of 


in parallel is low enough to 
input powet 
that 
not appreciably shortened. 


but high 
life is 

As a first approximation, the 
thermistor re 74 


enough so battery 


istance at 25 C 1s 





Conditions necessary for three-point tracking at O, 25, and 50 C 
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FIG. 5 


chosen to be about tw 


base-to-emitter bias-cir« 
ance 

When R, is not 
resistance present 
emitter terminal 
Ky if KR. 1 ifficiently 
istor resistance the 
inequality, Eq. 6 

In either case 
thermistor material 
pend on the magnitude 
sired base-emitter voltage 
Variou 
ter] il 


types ofl thermistor 

differ in resistance-tempera 
therefore, 
4 for 
The 


material 


ture characteristics and, 
have different points on Fig. 
corresponding values of f'~, f 
A and B thermistor 


examples poss¢ 


types 
used as typical 
resistance-temperature cnaracter- 
istics. 

final 


high 
self-heating. 


current in the 
hould not be 
produce 


Thermistor 
circuit des ign 
enough to 
Otherwise 
lower than calculated, and tracking 


will be 


the obtained bias will be 


points changed 


Application 


Figure 3B shows the application 
of this biasing method using 2N109 
transistors with a supply voltage 
of 6 volts when FR, equals zero. The 
2N109 


emitter bias voltage of 


transistors require a base- 


150 mv for 
From 


») 


an idling current of 2 ma. 


consideration of input power loss 


battery drain, the bias re 

and 

should be 100 ohms 
Because the point f f 


type A 


terials lies to the left of 


and 
emitter 


sistance between base 


about 
« 


0.36 for thermist 


bias « shown in 


straight da 


irve as 


shed line having a 
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Bias (A) collector current-temperature characteristic (B) when R, is zero and characteristic (C) 


drawn 


tersect the 150 
eq l slope n 1s 
ig and / 


from thi 


may be obtained 
publi hed data on thermistor 
\ material 


/ 
) 


intersection tor type 


Example 


ermistor having 


250 ohms at 


stor R 
value of 4.7 


0.02 50 


ohm may 


‘ 


the neare value 


for tni combination 1 


The value [ ie I 
ke V \ 1.714, hence from 
Eq. 4, K 1.37. The value of R 
as determined from Eq. 3 is then 
194. Note that V, at tC at 

\t (2.5 mv/ ¢ 
o. 


determined by 


where Af 


Choosing a value of 200 ohms for 
R,, R, may be calculated from Eq. 5 
370 ohms. A 
is chosen for R 
both calculated 


and measured bias as 


and becomes 4,: value of 
1,300 ohms 

Figure 5A shows 
a function of 
temperature, Figure 5B shows ex 


perimental data on collector ¢ 
rent-temperature characteristi 


2N109 transistors 


Method 


Figure 3 how this design 
method ised vhen Rk, 


4 ss 
A bias voltage of 200 my 


does not 
equal Zero 
julred to 


is Fe minimize cro ove! 


distortion. Because 


The 


when R, does not equal zero 


base ind emitter 
approximately 5 ohms 
| how that 


or type-B material 


either 
may be 
curves for both 
begin at points to the left of 

the 200 my bias ; B mate 


ause it permit 


because the 


curve 


Type 
istance val ies 
wn from the 
B material has 
from Eq. 1 
ection of thi 


200 mv bia c 


» ORD 
line 
vith the 
juals 0.4556 and f 


irve iP 
eq ial 2.68 


| 
l then cak 


itlated 
0.0847 
1.4546, therefore, 
The resistor Rk 


elected to atisfy the in 


can 


expresssion 6, and equals 


value of 5 ohms is used for 


then R 


37.6 ohms 
Available Values 


An available thermistor 
31.5 ohms at 256 Although lower 
would 
irable 


vaiue 18 


alue ure available they 


entail higher and undes 
values of bias-circult current 

The value of R, i 
from R 


Ther 


calculated 


7 ohm 


and the 
i 56 ohm 
value of R, is 


10 and i 


calculated 
7 he re 


ilated 


from Kq 61 ohm 
fore the value of &, a cak 


Eq. 9 is 32 ohm 


Pine compensation effected 


hown in Fig 





METAL DETECTOR FINDS 
DUCTS and PIPES 


UMMARY 


Search coil encased in Faraday shield is used as tank coil 


of transistor oscillator whose frequency shifts when coil comes near metal. 


Oscillator output is fed through selective amplifier to meter with deflec- 


tion proportional to frequency shift. 


Inexpensive unit can speed defense 


production by aiding in locating ducts and piping when converting plants for 


production of missile and navigational devices 


sy CARL DAVID TODD 


Le qn Hngineer 
emiconductor Product Departmes 
jeneral ERlectrie Company 

ork 


sracuae New Jy 


Thi 


construction and operation, is 


such u con- metal detector Is simple in 


OCATING OBJECT 
duits, gas and 


ventilating 


water pipes or com 
ducts 


exact position 1 not 


pletely portable yet performs well 
otal cost of the 


proximately $15. 


heating or when 


their known device runs ap 


requires some method to obtain ap 
proximate location before any work ed 
Principle 
detector is P 
situa If 


brought near the tank coil of an 


may be done. A metal 


of creat assistance in such a sheet of conducting material 
tion but the cost of commercial l 
frequency increases 
slightly 
electromagnetic coupling 
heet. This 


in the use of a tuning wand for the 


make the purchase of a oscillator, its 
ae vice of thi 


when it j 


detec tor 


type impractical ex or decrease because of 


cept used extensively between 


solution is to build a detector coll and action exists 


this 


One 


such as described in article 
alignment of tuned circuits 

In the metal detector, the search 

coil is the tank coil of an oscillator 
Thus the presence of any metal will 
a shift in the oscillator fre 


quency 


Theory 


If the from the variable 


frequency 


ignal 


oscillator feeds a selec 
tive amplifier, the amplifier output 
amplitude will be a function of the 
oscillator frequency. A typical re- 
sponse curve of a selective r-f am- 
plifier is shown in Fig. 1 
If the 
a shift 


by the amount Af, then the amplifier 


presence of metal causes 


Selective 


FIG. 1 


curve shows various possible operating 


amplifier response 


in the oscillator frequency 


points for amplifier operation 
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vill vary by AA, or AA, de- 
pending on the operating point on 
curve. If the fixed 
that is, the fre- 
quency of oscillation when no metal 


output 


the response 
operating point 


is near the search coil—were at 


point a the shaft in output would 
be small depending on the amplifier 
bandwidth in comparison with the 
shift in frequency, Af. 

However, if the operating point 
is at either b or ¢ then the change 
for the same frequency 
The 


operated at any of 


in output 
shift is 
detector may be 


much greater. metal 


the point a,bok ¢ at the discretion 
of the operator 
level of 


rectifier- 


To indicate the output 
the selective amplifier a 
amplifier circuit such as shown in 
The r-f 
from the amplifier feeds the base of 
With no 
d-c collector current is 


Fig. 2 may be used, signal 


a transistor signal, the 


How - 


signal is applied 


small 
ever, when an a-c 
to the 
biased on for the 


base, the transistor will be 
half-cycle in 
which the base is negative with re 
spect to the emitter. 

This causes a collector current 
to flow that is a 
a-c signal input 


function of the 
amount of 
1957 
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7 
5 


& 

et 
> 

at 
ps 
+ 


SENSITIVITY 





te 


metal detector gives noticeable deflection when placed 8 inches from 2-sq {t metal sheet 










Simple 









The meter reads the averaye of earch coil and is connected to the creasing Q and selectivity 
the semisine wave of the collecto detector chassis by a shielded co Only one stage of amplification 
current, since the meter movement axial cable to eliminate external vas used in the model, although a 
cannot follow the individual r-f pul capacitance effects econd stage could be used to give 
sation The output of the oscillator is greater selectivity and thus greater 





taken from the emitter and fed into overall ensitivity of the instru 







Circuit the selective amplifier by isolating ment. If a second amplifying stage 
Ihe complete schematic is given resistor, R,. This resistor serves to vere added, the overall vain of the 
in ig. 3. The oscillator is a Col keep the resonant circuit of the in ystem should not be much more 





pitts type to allow the tank coi] to put transformer, 7,, from affecting than with one stave so as not to 












be of the untapped variety, thu the frequency of oscillation and overdrive the mete 
simplifying the search coil conne also decreases the loading effect on The gain of the amplifiers can be 
tion The tank coil comprises the the resonant circuit of 7, thus in decreased by inserting an unby 
























. sscntuntiiatemnaness ‘ } ee 4 | > 
Leet ] 
FIG. 2--Circuit indicates r-f output level s { 1 — | J\\4 t 

a | + $a 
since collector current is a function of a-< | Neto la Ti 2 
signal input , 2 Toe | any 2 
t ipu } ( | ) f a 
. 
S$ 2 C “| c fe) 
a 4 + 
il | Cc 
] eC at “ 
- < “T . 
Dacca 4 fond 






FIG. 3—Circuit of metal detector uses cas 
cade i-f transformers to improve selectivity 
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Internal view of detector. Components are mounted on plastic laminate chassis 


prt istor in the emitter lead = ing 455-ke i-f amplifier 


thus causing deyeneration The amplifier is aligned using 


The combination of transforme! ie el indicator a 


7 and 7, in ca 
electivityv of the 


an output in 


cade serve to in dicator, If a signal generator is not 


crease the eles ‘ tilable, the oscillator may be used 


tive amplifier If more transform to align 


the amplifier lo do thi 


ers are ed, it may be necessar\ the search coil is brought near a 


radio receiver tuned 
The 
intil a zero beat is 
the detector 
near 155 ke, 
ually 


frequency and some 


increase the overall gain because tandard a-m 
of the additional 


losse Luned 


transformer 0 n tation oscillator is 


obtained 


The value of the supply voltage in the 


radio causing 


is not hould 0 ‘ r to 


critical, put once et, 
Collector 


function of 


Ope rate 


not be changed will us 


capaci The i-f transforme) 
tuned to thi 


output hould re 


tance is a voltage and hye 
thu a 
vould 


also the pe 


voltaye 
There 


ii ¢ nange 


change in ipply visible on the 


detune the mete) not, the should 
forth slightl 


voltaye ould 0 ru V1 ible The 1-1 


amplifier oscillator 


ibility that back and 


n pply 


ation owing to the nmiit iy hu | i ) i ! tuned intl 


feedbach capacitance 


| a maximum 


table pperation 


» center trequen 


' amplifier, decrease the oscil 
Construction 


mall amount by 


freq ne i 


detector cor ere iT he tuning capacitance. 


) 7% nould he ad 
output 


completing 


) forme! 
The ose ( O oi 1 mi mum 

amplifier ere built on a f f nev thu 
mall plastic laminate 
een in the ! 
ocket, also visibl 1 s at 


photograph, was not 


may be photog 


variable 


the 


capacitor 


additional midrange at aligned 


capacitor 


may be 
This insures that 
the fre 


may be se- 


Trequency 
Che transformers were ; p changed slightly 


designed as i-f transforme) } the operating point on 
recelvel Ihe tre 
135 ke, 


a frequency low enough to prevent 


transistorized quency response curve 


quency was chosen at about lected on the desired slope 


If the output level is insufficient 


interference in radio receivers us to give greater than full-scale de- 
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flection at the resonant frequency, 
then resistor R, may be decreased 
slightly. 


Neutralizing 


While the value of. the neutraliz- 
ing capacitor, C,, is’ shown as 95 
puF, the exact value may be some- 
what different. This capacitor pre- 
vents the amplifying stage from 
oscillating 

In some configurations, slightly 
higher or slightly lower values of 
neutralization capacitance may be 
the 
the collector capaci- 
the 


needed, depending on trans- 
used, 
the 


supply voltage 


formers 


tance of transistor, and 

The search coil is an air coil with 
an inductance of roughly 500 ywH. 
The coil 


50 turns of 


consists of approximately 
enameled 
wire around a 2-in. cardboard tube. 
A larger the 


same inductance would give greater 


number 30 


diameter coil with 


sensitivity. 


Shield 


If precautions to prevent external 
effects 
oscillator 


capacitance were not used, 


the 


shifted whenever the coil came close 


frequency would be 


to any object, metallic or not. To 
eliminate this problem, the entire 
enclosed in a Faraday shield, 
field to 
pass through without interference, 
but block 


coil i 
which allows a magnetic 
any electric field 
that no 1 
produced by the shield 
vould load the coil and 
Therefore the shield 
yed with plastic 


prever! adjacent 


is important close 


horting to each other. 
tne completed metal 


llatoy tiined |} 


Clila I I ined ) 


! 
untll a if 


Fo: 


cillator 


apacitor 


yn the meter 


ivity the o 
ined from 


maximum mete 


ction but is tuned to eithe ra 


ly higher or slightly lower 
frequency point, 


If the 


rY etallic ( onductor, 


search coil is brought near 
the meter 
will either increase or de- 
The direc- 
change in meter deflec- 


lection 
a slight amount 

tion of the 

tion depends on the choice of points 

» or ¢ for an operating point on the 

frequency response curve. 
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OPERATIONAL BRIDGE 
Gages High Capacitance 


UMMARY Low-frequency bridge uses high-gain d-c chopper-stabilized 
operational amplifiers in shunt with two passive ratio arms to measure ¢a- 
pacitances up to 30 “f, with dissipation factors of 0.002 or greater. over a 
0.05 to 1O0-cps frequency range. Bridge is used to accurately evaluate inte- 
erating-network capacitors for missile control systems. Range can be extended 


to 100 uf and modified circuit measures inductances from 100 to 1.000 H 


By R. L. KONIGSBERG 


ip] i] Lab 
fal H 
Vl 


inbalanes between 
yen rally if} the 


jueNnuy empio\ mia\ re compen 


circult i OW req nel l ) s ite ated To e d-c balance con 


l 


MbaAnCe I btained by 


and ys 


Bridge Balance 


FIG. 1—Operational bridge circuit. Meter 
is connected between amplifier outputs 


instead of conventional A-B points 


Design 


tandard mpedance 
operational amplifier outputs n ludes any known lo 


dicate balance ard capacitor C, Z 
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impedance of the operational ampli 
feedback, Z, 


put impedance of 


fier without is the in- 
the operational 
feedback and A 


complex open-circuit gain of 


amplifier without 
is the 


the operational amplifier. 


A4 


bridge a-c balance, a in- 


zero deflection of the 


meter, 


ibstituting Eq 


and 


real 


Imaginary 
term ving for FR, and C, and 


making implifying assumptions: 


The a) 


determined a 


Ipation facto) 
d ht,¢ Kf d, 
vhere d, is the dissipation 


of the tandard bridge arm 


Accuracy 


In veneral the 
1 and 5 will 
increase, Z 
4, and Z 


periment <A 


accuracy of Kq 
improve as A, and 
and Z 
increase. In the ex 


and A 


0.05 eps 


decrease and 


vere about 


and fell off to 
10 cps 


100,000 nt 


about 1,000 at This loss in 
effect on 
first- 


factor 


yain has a second-order 


capacitance accuracy and a 


order effect on dissipation 


HCCUTACY 
\s a consequence the dissipation 
factor accuracy deteriorates at 10 


cps and may become as high as 50 


percent \n overall capacitance ac 
of 0.25 percent is readily 


achievable 1 the 0.05 to 10 cp 
uPractie ol - pel 


zed in the 0:05 to 


\ careful 


higher ac 


bridge design, 


iracies are within reach 


hese curacthe “are necessarily 


referred 1 the tand 


capacitance 
ard a i; and ba 


and di 


ed on assumed 


capa Ipation facto 


tandard ( A high 


l-uf pol tvrene ca 


value or the 
jualits 
pacit employed as the stand 


iil d 
Standard 
Phi ( 


around 


apacitance i measured 


100 cps on a capacitance 


bridge and is assumed to remain 


constant down to 0.05 cps Its di 


ipation factor, unknown in the 


10-cp 


tant at 


O00 to 


range, 1 umed 


to be 0.00] 


con 


Unknown capacitor at lower left is con 
nected to operational bridge for test. Opera 
tional amplifiers are located behind 


in center of unit 


rack 


Che 
high output current 


affords 
sensitivity at 


operational bridge 


bridge balance, especially at low 


frequencies, because of the low 
each 
the 
sufficiently 


sensitivity is 


output impedances offered by 
amplifier when 


and A 


current 


operational 
yuins A 
high. The 


mainly a 


are 


function of the metering 


cireult impedance e, which ¢: be 


made as low as practical 


Stability 
The 


balance is e 


tability of the bridge d- 
pecially yood at low 


frequencies, The chopper-stabilized 


operational amplifiers uppres 


ignificant d-c drifts normally o 


curring at 0.05 cps where obser 


vations must be made for a mini 


Maximum d- 
feed 


mum of 20 second 


tabilization is obtained by 


FIG. 2 
A) and variation o! 


capacitance change and d 


through R, and R, 
bloek 


signal gener- 


back connections 
since Z, and Z, effectively 
d-c flow through the 
ato! 

Assuming the known 
of the standard Z 


readings depend 


accuracy 


exact bridge 


ipon several fac- 
tol and obtained by 


their effect 
n vithout 


‘ 


precision is 


efficient use of 
feedback, 


operational amplifiers, pro- 


vide yreater accuracy a vain in- 


creases. These gain ranged from 


over 100.000 at d-« to better than 


1,000 at 


10 cp 


Impedance 


Finite input impedances, with 


out feedback, produce greater ac 
Non 


without 


curacy at higher impedances 


zero output impedance, 
feedback, produce greater accuracy 
at lowe) 
cathode 

added to each 


the effective 


output impedances. A 


follower output — stage, 


amplifier, reduces 
impedance 


200 


output 


from 50,000 ohms to about 


ohm 
The 
points A 
may be 
standard Z,, 
input impedance of the operational 
affect the 


above. 


impedances to ground at 
and B of Fig. 1, which 
the unknown Z 


form part of the 


due to 
and 
amplifier and accuracy 
indicated 

The relative magnitudes of stray 
the 
compared to respective bridge arm 
R, and R, affect The 
these impedances which 

and R., the the 


impedances across amplifiers, 
accuracy 
larger 


nun R 


aceuracy 


‘ante 
yreate! 


Sensitivity 


The ensitivity of the 
that is, the 


n metered output current 


bridge 
ratio of respective 
hange 
in the parameters being 

and R about the 


point—also affect 


to change 
iried R 


bridge balance 





Open-circuit gain-frequency characteristic of typical chopper-stabilized amplifier 


with frequency (B) 
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FIG. 3—-Modification of br.dg 


inductance 


io measure 


> iffic lenth 

obtained for 
acy in the determina 

appreciably al 

this factor. However, 

to changes 

that fo 

affect 


oO} d 


l not 
the 
not 
a8 yreat as 
and this facto) 
of the R 
Bette 


results, howeve 
tained by using a more 
a-C balance 
stability 


permit thi 


indicating 
and noise of 


cnhanye 


Noise 


In actual operation the inherent 
introduced in the metering 


the 


noise 
circult by active 


affect 


bridge arm 


and does 


is low 
tings for bridge balance 

Distortion 
the 


ator and the linearity of the 


term 

waveform of the yener 
ampli 
influence’ the 


filers may 


effe T of 


balance However, the 


were found 


these factor 
Insignificant 

The d-c stability of the an 
especially for low-freque 


irement around 0.05 
iccuracy Drif 
primarily bee: 

zed amplifiers are 


im pe dance 


gy ampiihel 
impedance 


Howeve 


Imp ire 
whether o1 


bridge 


ponents) 1s usu: 


the low frequen 


the reactance either shunt 


apacitance or series inductance 


] 
pectively cor 


if R, and 


large or small, re 


pared to the value 
employed 
\ d sadvi 


lies } re) j lity 


type 
bridge that 
the combinati feedback 
resistance R 

the combination of feedback 
vain | \ 
1. may be complex numbe) 


This «de 


and 


resistance Rk, and 


and 


may result in oscillation 


pends on the open-loop gain 


{ 


characteristics of am 
plier in conjunction with the 


tics of the a 


each 


pha e 


ransfer characteri 


Table I—Amplifier Characteristics 


(sain 


req 


D-C to 0.072 ep Over lOO db 
0.072 to lO ep O db decade slope 


60 db minimum 


1) db ‘decade slope 


10 to 200 « ps 


ibove ZOO «¢ tL 


Input Z 100,000 ohm 
Output Z 


Output Voltage 


10.000 obun 


Gain and tnpedanes open-circuit 


ociated feedback networks, assum 


ing the signal generator output Im 


pedance FR, is negligible Hence, 


are mu be exercised 


the amplifiers, nee 
R. and Z, are 


other consideration 


appil 


ted 


any particular 


cope mnec 


t the amplifie: 


Fig. 2A 
Experimental Results 


ire 2b rie 


wn to fre 
and that 


O.O00 LT i 


ance not vary do 
as low as 0.05 eps 
sSipation facto 
10-cps 
The values of C,, mea 


quencte 
the di 
the 0.05 to ran pe 

ired with 


parallel-T 


poly 


a specially constructed 


bridge employing tw uf 


tvrene standards, are 


percent of the val 
the operational Oris method 


nee the accuracy, parallel 


T bridge 


irement is estimated 
the 


confirmed 


meas 


percent, capacitance 


measurements are 


No check on the dissipation ta 


tor d vas made ow ny to the r 


errors involved 1! 


the 


herently large 


calculating d, from parallel-7 


bridve-balance equation 


Table II—Bridge Ratio Arms 


ht h 


Oho (Ohen 


ooo P Ooo O00 
OOo OO O00 
100 000 


vo OOO 





R, and R 
various test fre 
Table Il 


se ]e¢ ted for accurie 


Bridge ratio arm 
employed ut the 
quencies, are shown in 


I hey 


al d en 


were 
itivity 
Applications 


il de xtend the 


if application of the 


ivy hould ¢ 


bridge The frequen 


could me extender 


vith 


pridge accurat 


ta irement 


vn to 0.01 cp ome po 

iwrifice i 

itable 

xtend 
LOO pf 

iit modific: 


could me: 


tandard 


capacitance men 


1000 henry 


quencies are 





SILICON DIODE Chopper 


UMMARY 


back-resistance silicon diodes in contrast with 2 


By LAWRENCE FLEMING 


Kalle Church, Va 


) 


Stability of 100 microvolts per hour is possible with high- 


millivolts an hour using 


direct-coupled thermionic amplifiers. Input impedance is 100 times greater 


than with germanium crystals. Practical biological amplifier also uses phase 


detector that cuts rectified d-c requirement 


ILICON junction diodes in an 
a-c excited bridge afford a 
compact and long-lived means of 


millivolt 
further amplification as 


chopping d-c signals at 
levels, for 
at fecause of the high back re 
sistance of such diodes, input im 


pedances of around | megohm are 


readily realized, in contrast to 
maximum impedance of about 10, 
000 ohms obtainable from bridges 
made with germanium crystal 
diodes. 

Zero stability is in the order of 
100 microvolts per hour or better, 
compared to a minimum drift rate 
of some 2 millivolts per hour real 
izable with direct-coupled ther 
mionic amplifiers 

Where portability and reliability 
leading advan 


are important, a 


taye of the chopper class of am 
plifiers is the simplicity of its 
power-supply requirements, 
no regulation or auxiliary bias 


voltages are needed, 


Basic Chopper 


The amplifier described was de 


veloped for a biological applica- 
tion. Figure 1 shows the basic half 
wave diode chopper circuit 
applied a-c excitation is large com 
pared to the extent of the curved 
region of the diode characteristic 
Action is that of a shunt spst 
switch. Both diodes CR conduct on 
the half-cycle ; 


nonconducting on the reverse 


both are 
half 


forward 


cycle. 


Resistance R is normally in- 


178 


since 


The 


serted in series with the input to 
reduce loading on the input source. 
So long as R is low 
the back 
there is negligible conversion loss. 
Values of 1 megohm for R 
practicable. The 
ance R’ looking into the input ter- 
minals will be higher than the re 
the 
conducting only part of the time. 
For a 


Re’ 2k. 


compared to 
resistance of the diodes, 


are 


effective resist 


sistance R, since diodes are 


50-percent duty cycle, 


FIG. 1—-Basic diode chopper 


NPUT 0 


FIG. 2-—-Typical amplitude conversion 
characteristic of silicon-diode chopper 


Figure 2 shows an experimental! 


transfer characteristic for such a 
Residual a-c 


balance 


chopper. 
the best adjustment 
around 200 microvolts, with 6 volts 
a-c applied 


output at 
was 
and linearity was 
within 1 percent up to 40 millivolts 
input. 


Practical Amplifier 


The circuit of a practical ampli 
fier designed to drive a pen re 
Fig. 3 com- 
Output 
side of 
response to 
millivolts d-c 
500,000 ohms 


response 0 to 10 


corder is shown in 
plete 
of 10 milliamperes 


center 1s 


with power supply. 
each 
required as 
an input of + 20 
Input 


and 


impedance is 
frequency 
cps. 

Since higher frequency response 
was not needed, advantage was 
taken of the simplicity inherent in 
60-cps excitation. An overall trans- 
fer characteristic is shown in Fig 
1 
In the circuit of Fig. 3, the 
d-c input signal is chopped by the 
silicon-junction diodes CR, and CR 
excited the 


Jalance is adjusted 


from regular 6.3-volt 
heater supply. 
by potentiometer R,. Resistors R 
and R 


diode current 


are included to limit the 


during the conduct- 
ing half-cycles and also to improve 
manner de- 


balance stability in a 


scribed later. The chopped input 


signal is fed through a 


tional 


conven- 
two-stage a-c 
the dual 
output of this amplifier 


amplifier em- 
triode V The 
feeds a 


ploying 
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Stabilizes D-C Amplifier 





FIG. 3 


phase detector using another dual 
triode J 
This last 
high enough 
directly the 


meter. 


stage operates at a 


power level to drive 
recording yalvano 
of the two 
with 
phase, the phase of 
will de 


tube conduct 


Since the plates 
ections of V. are ipplied 
a-c In Opposite 
the common 


grid signal 


termine which 


Phase Detector 


This particular type 
detector OV 


tified 


a < ouple of 


simplifies the p 


ply, since the only re 


plate power needed is 
milliamperes for the voltage am 
plifier for V,, the heavier « 
to J a-c. The d- 
V, is a small 
fed from 
voltage 


irrent 
being supply for 
rectifier (not shown) 
one ide of the high 
winding of the power 
transformer. 

The positive grid return voltaye 
upplied to grid resistor R, and the 
for R, will depend on 


and sensitivity of 


value chosen 
the resistance 
the galvanometer Capacitors 


across the galvanometer coil may 


the ef 


ion in 


be required to 
fects of the 


smooth out 


60-cp 


p ilsat 


the driving current, but are not 
always needed 
sometimes desir 


few volts 


applied to the 


Provision is 


able for a differential 


in the d-c bias 


yrids of V,, to make up for zero 
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offset 
ing of the triode sections. 

It is of that 
sensitive must be 
this 
if the gain control 
ample R 


resulting from poor match 
interest 
detector 


amplifier of 


a phase 
used 
in an general 
type (for ex 
in the a-c amplifier chain 
without 


imple amplitude de 


is to operate shifting the 


With a 
tector, the output of the 


Zero, 
ystem 18 
a two-valued function of the input, 
the chopper has t be operated 


off-balance and the gain control 
inevitably 
as well as 

The 


clated 


moves the zero position 
the gain. 

balance control R, is asso- 
with a 


resistors 


set of fixed padding 
, to ease the strain on the 


potentiometer’s resolution and 


tability. 


FIG. 4 
amplifier in Fig. 3 


Overall transfer characteristic of 


PHASE 


5 Vv 
A 
DET | 


Yv 
. 5 


Amplifier used in bioloaical studies employs silicon-diode converter and phase detector 


The effect of 
tics on the null output is 
The 
rapidly through the region 


diode characteris 
mainly a 
second-order one. diodes are 
swept 
relatively 


of curvature during a 


mall portion of the cycle. During 
pri- 
marily on the equality of the series 
resistors Ry and R 


AaAcTOS 


conduction, balance depends 


ince the volt- 


age them is much 


larger 


drop 


than across the diodes, 


Differential Bias 


During the reverse half-cycle 


the balance is a function of diode 


back current and source resistance, 
but is not a problem if the source 
resistance is reasonably low, such 
as 1] Exploration of the 


ultimate capabilities of 


megohm. 
such cir 
selection of 

differential 


cuits would involve 


diodes and auxiliary 


biasing arrangements. 


Temperature effects upon bal 


ance are very small in the ordinary 


ambient range 
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TRANSISTORS GENERATE 


*UMMARY Use of geometric rather than arithmetic scales provides 
greater accuracy when measuring quantities varying over wide ranges. Step 
inputs to transistorized computing circuit trigger two integrators to furnish 
fast and slow ramp functions. Ramp voltages are compared at discriminator 
and, when equal, cause fast integrator to recycle producing a chain of pulses 
spaced geometrically. Applications include study of pulse amplitude, pulse- 
width and pulse-position-modulation systems as well as logarithmie opera- 


tions in electronic computing 


By EUYEN GOTT and JOHN H. PARK Jr. 


UCCESSIVE READING of a inl 0 ircult for producing HG i arith ale, the m’s 
S formly divided scale form an ‘ ale are described are usu inteye A yeometri 
arithmetic proyression called an cal qui ken with 
arithmetic scale, This kind of scale Constant Accuracy 
is Satisfactory as lony as the varia The word accuracy i used to n either cale, the particular 
tion of the measured quantities | denote relative accurac hereafter pe where readings are taken 
mall. In practice however, quan for the sake of simplicit [a o arranged that one of the 
tities varying over a ratio of 10:1 defined a three possible cases | m 
or more are not uncommon In \ and 7 Ol 
such cases, the relative accuracy of where (es: 3 the accuracy, | hown in Fig. 1 
the measurement varies consider the actual magnitude of the quar Kor simplicity, only m r will 
ably tity and m is its measured value be ed although the same 

To obtain a constant minimum Although v is a continuous variable, i an be applied to the 
relative accuracy a scale whose suc m is restricted to a particular set other c¢; practice, the case 


cessive readings form a geometrik of value . ; . Nes, ; l ) With m, occurring 


progression is proposed and tran rendered by the scale he midpoint of the ith interval 


FIG. 1--Graphical representation of ways of setting the reading points of a scale. Method works equally well for both arithmetic and 
geometric scales 
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FIG. 2 


modified so low ramp start 


TRONICS Ja 


Dotted hyperbola in 


(A) i 


al sal 


di 


ne 


ates 


time 


IT 


as 


linimum acc 


zed unit produces geometric 


poor 


uracy is 
fast ramp (C 


when 


progression display on cro 


Ramps 


required to produce 


constant minimum = ae 


be obtained vith the 
ule By Iny h 


\ ! 
the 


choo 


cale, 
ire employed, a 
The slow ramp 
ramp 
the 


if kon 


lope of 


ALPE #9 
ms 
mn 


i 
! | 
i 


geometric scale | are 





‘ Kample if fh 1 is the slope of the 


low ramp, then sk will be that of 
the fast ramp 

The two ramps meet when a m 
lem At thi 
cut off 


initial zero level 


time the fast ramp 
from the 
It meets the slow 


ramp again at 4 m km By 


and restarted 


tarting and stopping the fast ramp 


repeatedly a geometric scale is 


obtained 


This is an ideal situation In 


practice, since ramp functions are 


usually produced by charging ca 
pacitors, itl 


the fast 


not possible to restart 


ramp 4a oon as it meets 


the slow damp An. increasingly 


longer waiting period is necessary 
that 


circumstances the 


each time It is also found 


under certain 


tarting level gradually 


Increases 


two factors into ac 


Taking these 
slightly different value for 
The 


count, a 
the ratio m,/m is obtained 


details are shown in Fig. 2C 

A further modification in Fig. 2C 
allow the slow ramp to start at 
vith an initial level of 
d (h lL) m that 


the two ramp imul 


! m, but 
This means 
can be tarted 


taneously after m, seconds from the 
beyinning of the measurement, At 
the end of the 


ame control can be used to stop the 


measurement the 


two ramps togethe 


Block Diagram 


blo« k 


circuit 


Fiyure 38 is a functional 


diagram of the transistor 
for producing a geometric scale 

The input consists of controlling 
tep) functions A positive step 
comes at m, seconds after the begin 
ning of the measuring period and 


puts the circuit into operation, At 


AMPLIFIER 


+ 


FIG, 4 


amplifier, point-contact transistor in discriminator 


182 


Circuit uses npn junction transistors in integrators and 


NTEGRATOR VOLTAGE 
68 DISC 
' 
GEOME TR 
SERIES 
PULSES 
J NTEGRATOR SOLATING 
A AMPLIFIER 


FIG. 3 
metric-series pulse generator 


Block diagram of transistor geo 


the end of the period a 
tep rest the 


negative 
circuit 
Ramps 


The slow 
integrator A 


ramp is 
and the fast 
The voltage discrim 


produced by 
ramp by 
inteyrator B 
inator constantly compares the out- 
puts of these two integrators. As 
soon as their instantaneous magni 
tudes become equal, a pulse is gen 
the discriminator which 
integrator B At the 
end of the pulse, integrator B re 
start 


erated by 


discharyes 


the fast ramp again and the 
Thus a 


whose consecutive 


whole process is repeated 


series of pulse 
increase at a constant rate 
until the 


topped by the 


pacing 
is produced continually 
two inteyrators are 
controlling input signal. 

inserted 
A and the volt 
discriminator so the 


The isolating amplifier i 
between integrator 
discrim 
disturb the 


aye 


inator will not slow 


ramp 


Circuit Description 


A cireuit employing both point- 


contact and junction transistors is 


shown in Fig. 4. Type npn transis 


tors in the grounded-collecto) 


Cont) 


- 


FIG. 5 


transistors throughout 


nection are used for the integrators 


and amplifier. For good results, 
high-a and high-collector-resistance 
junction transistors must be 


fied. The di 


point-contact transi 


speci 


criminator ss one 


A transistor version 
pensated 
ployed for the 
pensatiny resistors R 


bootstrap cre 
inteyratol 
and R 


be so chosen that linear o 


Com 
hould 
itputs are 
obtained at the base of Q, and at the 
emitter of Q 
ter of Q, as 
driving the isolating amplifier, Q,, 
makes it easier for Q, to isolate the 
from the 


The use of the emit 
the output terminal for 


slow ramp sudden dis 


turbances at the voltage discrim 


Inator. 


Linearity 


When other 
nected to the 


circults are con 


integrators their 
effects on the linearity of the ramps 
should be as small as possible, thus 
silicon 


Dy 2 


high back-resistance june 


tion diodes are used for and 


D,. 
The designed initial amplitude of 
the slow 


ramp can be obtained by 


choosing proper value for the 
resistors R, and R 
The grounded collector 


amplifier has as it 


isolating 
load the base 
loop of the voltage di 

Thus, R be high 
enough to make the isolating ampli 


collector 
criminator must 
fier see a positive load at all times 

The discriminator uses an emit 
ter-input, negative-resistance point 
transistor multivibrator 
fed by the isolat 
ing amplifier to its through 
resistor R, and the fast ramp Is 
fed to its emitter through diode D 


contact 


The slow ramp 1s 


ba sc 


Change in discriminator circuit allows use of junction 
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FIG. 6—Uneven base line caused by gradual rise of valley point and collector cut-off 


current (A) is eliminated by compensating R,,, with diode D, (B) 


A circuit ising onl netion 
Fig. 6 It 


mainly n the 


shown in 
Fig. 4 
discriminator cir Q 


transistors | 
liffers 
voltage 
and Q,) 


tions are 


from 


Here the two ramp func- 

ompared between the 
Che 
emitter 1 ntial of 
the fast while the base is at 
the potential of the slo 
long as D, i 
Q@, 1s conducting in 
region, D, ji 


emitter and the base of Q 
always 

ramp 

ramp as 


Normally 


ransition 


conduc ting 


biased j * forward 
and Di D 


the reverse 


direction 
direction 

When the magnitude of the 
ramp just surpasses th: I the 
tarts to 
The base of Q 
toward F., and D 


become reverse and forw: 


ramp, @ 
off Q 
forced 
respectively Q. continues t 
duct until the potential at the 
reaches ground integrator 

therefore returned to ground 
D), conducts cutting off Q.. The 


cult then returns to norma! 


Even Base Line 


the circuit 
two 


The output pulses of 
of Fig. 4 are 
photographs of Fig. 6 


shown in the 
Delay time 


m, Was omitted taking the two 
pictures 

The rising base li 

the fact 

ramp act a 
voltage in the base 
the voltage diseri 
causes both the colle 


rent / 


negative-resistance curve 


and the valle. 


crease linearly with time 


creasing valle point) mi: 


pulse stop at a higher le 


preceding one and the 
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duced by making R mal 
this has the 


reducing the amplitude of the 


ever, disadvantag 


put pulse as well 
A better method to obtain an even 
vithout 


+ 


base line acrificing pulse 


amplitude is to put a biased diode 
D, in parallel with R,,. This re 
the effect of / to a 


yree Diode DD). conduct 


negligible de 


1 


ence of u pulse and top condue 


ing when a pulse comes. The design 
criterion is that the original current 
flowing through D 

of the first 
equal to the highest / 


at the peak of the slow 


‘ 


pulse mu 


{ 


Figure 7 shows the waveforms o 
the fast ramp and the output pulse 
at the emitter and the collector re 
pectively of Q@, in the circuit of 


I ly ) 
Further Advantage 


A constant 


not the 


minimum accuracy 1 


only advantage of a 


veo 
b 


metri cale ( ompared with an 


arithmetic scale of the same mini 


when mea 


range of values, the 


mum accuracy iring 


certain yeo 
t maller 


When 


the variation of the quantity to he 


metric cale yive i much 


digital number at the output 


measured is large, the simplification 


in equipment ary to handle 


the data | 


neces 
tremendou 

kor example, if a number varte 
from 20 to 20,000, an aritnmet 
a minimum ac 


on 
f WH nt 


per ent and a 


binary counter or! 
mal counter 
handle the data 
cale 
ira 
output 
of 20,000 and a 


number 


ounter or i 


operation 


aM a 


FIG. 7 
in circuit of Fig. 6 


Output pulses at collector of Q 


yeometric scale can be 

ire either time or 
either case, the circuit 
tart ” 


the « 


wecond utter 


the recepti n of iantitv to be 


quantity is time, 
irement coin 
quantity and 
delay i 
If the 


mea 


quantit I voltage, tne 
irement ends when the instan 


taneous magnitude of the slow ramp 


rhe 


depe nd ‘on 


equals that of the q 


lantity 
time delay in this case 
the slope of the slow ramp and the 

Another 
hould 


pare the slow ramp with the 


voltage to be measured 


voltage discriminator com 


ceived voltage, which can 


in a holding capacitor voltage 


discriminator ignals the equality 


voltayes and discharges 


the holding 


of the two 


capacitor imultane 


Applications 


yeometri i an be em 


or the analy and coding 


amplitude, duration ot 


odulation In addition 


0 be 


find the 
or to obtain 
quantity 
ithor 


acKhoyv 


Al en 


if dye the help 
and H Bla 
Edelson and Ff 


vu 
Daly 





Reflection Point and 











By Z. PRIHAR 


RCA International D 


} ) 


UMMARY Determination of propagation losses over complex paths 


requires a knowledge of the reflection point that is seldom midway between 
antenna and an obstruction contributing to knife-edge diffraction. Nomo- 


vyrams give distance and angle with little additional computation 


and point of reflection here p, 18 expressed in feet and and for K 
radio waves are required in mile j 
information vher calculating If d, is known, the effective I 2—/ } i) 0 
propagation losses in four-path wight 4,° will be given by It will be found that Newton’ 
propagation, 3 y knife-edye } dj2/2 } approximation method will of 
diffraction r the implest and quickest 
of finding the value of d,. If 


chosen arbitrarily for which 


If no logical reflection point 
ix apparent, it is found by choo 
distance at which the 0, an approxi 


nol of ineidence and refle d mi ’ tion vill be obtained 


tion from the tangent plane are \t the point of reflection 
equal, This is done by a trial nee angle of incidence m 

4 i u 
ind error method that Is some 


time laboriou and time-cor ) the arbitrarily chosen value 
iming ; f'(d,) the first derivative 
A direct analytical method — j j /P,/t J. 8 
yested below Nomoyram 
e a direct reading of tl 


VECEIV , till better approximation 
distance and angle with littl NT 


/ / 10) 


he obtained by repeating the 
edditional computation 


ulation of Eq. 9 with the 
Referring to kip. 1, the fol 


vly found value d,° when 
VIN particular are usuall 


known antenna height / i 


feet: obstruction height + in FIG. 1 Geometry of path between The following example illu 


feet; and distance d from h, to h station and obstruction rates the application of th 
ove method. Let h L100 feet 


2 000 feet, d 60 mile 


in) mile 


I'rom Fig e equal to the angle of reflectiot 


dk 1/3. Assuming an arbi 
ibstituting Eq. 38 and 4 in Eq. 5 rary value of d 10 miles, Eq 
radiu 1.963 ind rearranging results in yields for d 10 mile 
following implicit expression fo! O00 
! \ ly >) 
rOr any Vaitie { kK nd according tn oq 10) 
1) 
(Hw) 
nd for d and d, in mik 


Denoting Re 


earth radiu 


in feet and for any 
become 
wy 7.22 


»4 ontinued on page 186 
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Angle Nomographs 

















e data and tangent value 
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Reflection Point and Angle Nomographs (continued trom page 194). 


Repeating the process for 4,000 |} 


| 


4000 
REFLECTION 
181.3 ‘ oe ,000 | ANGLE $ 
7 IN DEGREES 
d 7.22 —0.33 sO) rrile . 
The actual value for d, in the 
ubove example was 6.88 mile 
Having determined d, all the 
other values can now be deduced 
d, @=d—d, = 60 —6.886 = 53.14 miles 
/ hi d?/2 «76.254 feet 
hy hy —d,!/2 = 589.8 feet 
reflection angle incident angle 
ah tan ‘h,’/d tan ‘h,//d 


Krom above, 

/ d 11.069 / d, 11.105 
Che numerical value of f(d,) 

f'(d,) for any arbitrarily chosen 

value of d, will offer some indica 

tion how far d, is off its correct 

value 

for fld Ji(d | the difference is sub 

stantial EXAMPLE 

for fld hid 1 the difference is d, *8.375, h, = 394.5 

small do *33.625,h2*|55! 
A reasonably approximate ( > =0°29' 


value of d, is given by 





! d/2(hy/I 


Kor instance, for the above nu 
merical example, with d 60 
miles, A 2,000 feet, h 100 


feet 
300 





l OO 2 1.472 6.75 


Che actual value, as found above, — 400 


Vas 6.886 ; 
atte Chart shows tangent value for four-thirds earth and reflection angle 


Let d vw +d/2 
then Eq. 8 will have the form 
where d and h are expressed in 
miles and feet respectively. 
and Having determined the value 
of d, from Fig. 2, the value of d 


and For the numerical cunenpe, . - can then be deduced from d 


miles, / 100 feet and hy = 2,000 feet, , i ¢ 
q , ” t = 3,000, ae d d, and h,’ and h,’ from the 


where d is expressed in miles and q = 57,000, q 


where 


relations given by Eq. 3 and 4 
respectively. 

Given d, and h,’ and d, and kh, 
d, 23.2 + 30 the angle of reflection § cor- 


, 


h in feet. Figure 2 will give the i 1.16, u 
value of w for any given values and 
of ¢t and q. To keep the values 

of q and t within the limits of For any K value, other than responding to 

1/3 hy’ /d, ha’ /d 


the nomogram a reducing scale K ’ i 
20 was used, With this scale, ?? tL 0.75Kh, + 0.75Kh,)s? can then be obtained from Fig. 3 
the relationships shown on Fig. 2 as illustrated by the example 


hold true ie hy 0.75Kds* piven. 


ee a 
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CINCH SOCKETS 


FOR TRANSISTORS 
lca Meneas exatores AND PRINTED CIRCUITS 


MEET EVERY 
REQUIREMENT 
The CINCH sub-miniature and miniature sockets insure 
positive electrical contact, hold transistors and tubes 
securely in place, permit easy maintenance and re 
placement, provide maximum insulation resistance 


and minimum high frequency loss 


Utilizing the latest manufacturing procedures with 
unlimited capacity, CINCH assures you of a de 
pendable source of supply of a quality product 


YOU CAN DEPEND ON CINCH 


QUICK EASY ASSEMBLY WITH 
CINCH TRANSISTOR SOCKETS 


ce 


22452 14148 


a Fy 


16995 


Ge 


\ 


22364 


CINCH will design, or redesign, com 


ponents to fit specific needs, and will 
Centrally located plants at assist in the assembly of components 
cago, Illinois; Shelbyville, Ind 


through proven automation technique 
ana; laPuente, California af 


CINCH MANUFACTURING CORPORATION 


1026 South Homan Ave., Chicago 24, Illinois 


Louis, Missour 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 





HORSEPOWER NOMOGRAPH 
for Radar Antenna Rotators 


UMMARY Chart assists designers in making rapid preliminary caleu- 
lations of the horsepower necessary to rotate shipboard radar-antenna reflec- 
tors which are not enclosed by radomes. Chart is applicable to elliptical as 


well as rectangular reflectors 





—_——_—_———By PAUL W. PEAY 


/ pmen / j ‘ i t, a 
if / 
/ 


NOWING THE DIMENSION the reflector width ale ti rpm cu From this inte. 
K and desired speed of rota tersect the 10-rpm curve; fron 1 w a horizontal line to 
tion of a radar antenna, thi is draw a horizontal line te ie bi line, from there to 15 ft 
chart permits a rapid determina p/ft scale where the answei » heig cale, Horsepowe) 
tion of the hor epowel required l 1.05 Multiplying thi ry 12 ] i i 60 from the total 
to power the drive mechanism vives 12.6 as total horsepowe1 orsepower scale 

The total torque necessary 2) Find the total horsepowe1 Horsepower values shown on 
rotate the antenna was calcu to drive a 28-ft wide by 15-ft this chart are for rectangular 
lated from 7 ] T high antenna revolving at 16 antennas; for elliptical antennas 
Ty, where T, is torque for a rpm, From 


balanced antenna in moving air, cale, draw a vertical line to thi antenna 


28% on the vidth ise 59 percent of the rectang ilay 


T, is torque for an aerodynam 
ically unbalanced antenna rotat 
ing in moving air and T 
torque for a mechanically 
balanced antenna due to rol 
a ship. In utilizing these torque 
the following assumptions were 
made: wind velocity x0 mpl 
aerodynamic unbalance factor 
0.25 ft; streamline or drag coefh 
cient 1.0; center of gravity 
displacement 1 ft; antenna 
height above ship’s roll centet 
100 ft; period of ship’s roll 
h sec; ship’s roll 30 dey 

The horsepower wa ther 
found from the relationship hp 

(torque rotational speed ) 
5,250 

Examples 


(1) Find the np per {t of 
antenna height to drive a 20-{t 
wide by 12-ft high antenna re 
volving at 10 rpm ieteiasaistiials i 


os . . ” - 
Draw a vertical line from 20 Chart gives horsepower in terms of radar antenna size and rotational speed 
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Mallory Contact Design Service 


Saved 40% 


for an automotive relay manufacturer 


A manufacturer of automotive-type relays required a crimping instead of brazing. A locating projection on 
contact dise for a new component. The original design the blank holds the contact dise in place. 


called for a serew-machined blank one-half inch in 


Prices based on the Mallory method of contact as- 


diameter, with a silver alloy dise brazed to the base 


sembly were submitted to the manufacturer. Evalua- 


Investigation revealed the cost of the contact made tion proved the design acceptable—the cost analysis 


in that manner would be beyond budget. Mallory proved a 40°, saving over the original design—the 


contact engineers redesigned the contact to allow the manufacturer was able to develop the relay product 


I 


assembly of a thin silver alloy facing on the base by within its acceptable cost limits. 


Five MALLORY keys to economy through contact engineering 
eloped by Mallory. More 


The most effective contact t terial rom tne exten e line «de 


eco! ( i el 


> most economical Cul i alt vn or our reh ny, pr sduetion and product need 


» most economical bi developed for this use 


» most economical [ii ontact and product de 


> most economical ember 


rdinating f mpor e! nt ft Cor et design, Mallor ean help 


iring peak performances 


Write or call Mallory for consultation 


als 
Serving Industry with These Products PR.MALLORY &CO 


Electromechanical— Resistors © Switche Tuning Devices © Vibrators A LI O * 
4 Zinc-Carbon Batteries 


Electrochemical — Capacitors ercury ane 


Metallurgical Contacts © Specia etals © Welding Materials 
P. R. MALLORY & CO. Ine INDIANAPOLIS 6, INDIANA 
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Electrons At Work 


Heaterless Tubes Use Secondary Emission 


Self-sustained secondary emission developmental tube has plate in the form of a grid. 


Two different cathodes show effects of surface material on emission pattern 


COLD CATHODE self-sustained 
, called 
presently under development at the 
Klectric 

These 


thei: 


field 


are 


tiated from tubes requiring 


emission tube ase tubes, gas or high plate voltage to obtain 
current 
Main placed 


on determining the structure of the 


laboratories of Tung-Sol 


Inc., Bloomfield, New Jersey 


emphasis is being 


tube are characterized by 


cathode coating. The coatings, usu 


ability to provide plate currents of ally some form of magnesium 


applied to the 
either 


25 to 50 ma per sq cm of cathode 
plate voltages 
100 and 300 v as 


oxide, may be 


urface at ranging cathode base by spray or 


between differen cataphoretic technique 


r 


lower Air Monitor For Broadcasters 


IN BROADCAST stations where one oi “a 


simple monitor that plugs into a 
outlet The 
comprises a tuned 


more of the 
cated at 
mitter, 


antenna towers is lo convenience circuit 


a distance from the tran 


- % 


hown coil and 


ometimes necessary capacitor, with short antenna wire 


for personnel to inspect coupling attached, feeding a diode rectifier 


equipment while keeping aware of 
the progress of a program indi 
At WNEW, New York, transmit 


: upervisor 
| | 
| 


Circuit of the simple broadcast transmitter monitor 


> Signal Strength —A 
cation of the field strength i 
that is 


rough 
given 
followed by a 


Karl Neuwirth use by the meter 


170 


either 


For the 


Edited by ALEXANDER A. McKENZIE 


moment, porous surfaces seem to 


vive a more uniform distribution 


of current over the total surface. 
Starting the emission presents a 


A Tesla coil is 


ultraviolet 


now used, 
light 


materials could also be 


problem 
although and 
radioactive 
employed. One direction of present 
ways of 


research is to determine 


establishing easy starting condi 
tions. 

these tubes is al 
with 
that 


cathode a blue light. So far, 


Emission in 


combined electrolumi 


effec ts 


Ways 


nescent yive the 


high 


local or spot temperatures rang 


ing from 30,000 to 150,000 C and 


wide velocity distribution are the 


main deterrents to their applica 
tion in device 
A een in the photographs, the 
are spotty, orig 
cracks in the 


seem 


emission patterns 
from the 
which 


A emission 


inating 


coating, more active 


becomes more unl 
that 


values for 


form, it is expected higher 
transconductance 


trol 


con 


grid structures will result, 


making them feasible as replace 


ments for some present tube types 


filter, 
peaker In 


loud 


dey ice } 


volume control and 
practice, the 
fastened to the wall and is thus im 


mediately available as soon as the 


door to the doghouse is opened 
that program 
both be 


tored without the expense and com 


Its advantage is 


and operation can moni 


plication of wire lines betwee 


transmitter house and tower 


Conelrad Control 


for television 
the) 
periods of 


OPERATING procedure 
and f-m stations 
yo off the air 
Conelrad 


require that 
during 
Conelrad is the 
W hic h 


alerts 


technique by some stations 


are taken off the air and radio 


tation continue with 


1, 1957 ELECTRONICS 





e epco 
VOLTAGE REGULATED POWER SUPPLIES 


mo | me | a Sa | ee | | PE, [ETT 


2000 | 0-60 | o2Amp. | si | Suv. | tMy | sonsec | 10m [ooora | occa lis [som|17- | 600 
2000 | 0-40 | 05 Amp. | Smy | Sm | iy. | sonsec. | 10m [ooora | ooo2a |zawe|ze_|i0 | s1is0 


Good stability 
Fast recovery time 
Low output impedance 


Excellent regulation 
Low ripple 


POWER REQUIREMENTS: 105-125 volts, 60 cycles. 
FUSE PROTECTION: Input and output fuses on 
front panel. Time delay relay is included to 
prevent unregulated voltage from appearing at 
the output termination 
OUTPUT TERMINATIONS: DC terminals are 
clearly marked on the front panel. Either posi- 
tive or negative terminal of the supply may be 
grounded. DC terminals are isolated from the 
chassis. A binding post is available for connect- 
ing to the chassis. All terminals are also brought 
out at the rear of the unit. Two terminals are 
mounted at the rear of the chassis to provide for 
picking up the error signal directly at the load. 
This connection compensates for the voltage 
drop in the wires (and ammeter) connecting the 
power supply to the load 
METERS: Ammeter: 0-2 amperes, 4” rectangular 
for Model 2600 
0-5 amperes, 4” rectangular 
for Model 2650 
Voltmeter: 0-60 volts. 4” rectangular 


CONTROLS: Power on-off switch, DC on-off 
switch, remote error signal on-off switch, coarse 
and fine voltage controls. The coarse voltage 
control is a ten turn potentiometer which varies 
the voltage from 0-60 volts. The fine voltage 
control is a ten turn potentiometer which varies 
the voltage 1 volt. The voltage divider network 
allows a 61 volt variation in output voltage. 
*Recovery time is less than 50 microseconds. 
The excursion in the output voltage during the 
recovery period is less than 50 millivolts for line 
fluctuations from 105-125 volts or load varia- 
tions from 0-to maximum current 


FOR COMPLETE LINE 
WRITE FOR CAT. 8-568 


131-38 SANFORD AVENUE + FLUSHING 55, HY. © INDEPENDENCE 1.7008 
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messayes to the general public while of a three-point switch. In_ thi pinpointed by observation 


imultaneously operating so as to equipment, two crystals are avail central indicator panel 


deny navigational information to able, and the selecting switch had oe 
f > Temporary Lockout—In case of 
enemy aircraft the midposition contacts added : : 
damayve to an interloc k switch sta 
Depending upon circumstances 
taler tion engineers are likely to jumpet 
elevision tation in ome citie 


, — . out the defective circuit to kee} 
may be desiynated t it off tran Failure Indicators 


mission of either sound or pictur: program on the air. Such dangerous 
carrier or both according to a pre INTERLOCK circuits probably cause — practice is avoided in the statior 
determined pattern broadcasters more grief than any mentioned by providing a separate 
other type of failure. Often, there 1 witch on the indicator panel 
FP Sound Cutoff One television no clear indication as to which of a When this emergency vitch is 
tation provides a pushbutton in the long series of door switches has thrown on, it closes the operating 
output of the crystal-driver chassi failed to make contact contacts of the relay in the defec 
of the sound transmitter to cut off One tation ha overcome thi tive circuit without affecting the 
excitation to following stages. This problem by operating a multicon relay coil circuit. Thus, the indi 
pushbutton or key is immediately tact relay from each interlock  cator still shows trouble by remain 
accessible to station operating engi vitch. A set of contacts is con ing unlighted and the engineer on 
neers, but in a location in which it nected in the conventional interlock watch has this visual reminder con 


| not likel to be accidentally chain circuit. Another pair light tinually before him 
operated 


, 


a neon indicator when the door ot Bias-failure relay are similarly 
The picture carrier i imilarly enclosure switch is properly closed equipped with indicator lights to 


keyed off using the middle position Interlock failure i immediately give a quick analysis of failure 


White Alice Link Completed In Alaska 


Typical White Alice relay station. Transhorizon antennas at right (one is under Approximate routes of the White Alice 
construction) weigh 100 tons. Microwave relay for short hops at left Eventually circuits constructed under contract with 
range of such stations may be increased to 200 miles Western Electric for the Air Force 


I XTENSION of the Alaska Communi circuit: over to Alaskan Air Com orp., a division of International 
cations System providing telephone mand at the end of Novembe) 
and telegraph service in the Terri Major purpose of the White Alice 
tory for Army, Navy, CAA and the ystem is to provide defense com- Multichannel System The 
yeneral publi i recently been munications among radar outposts, broad-band communication 


mH ile po ible by constructior Oot § ric | iding the DEW | ine, and con tem Ope rates with relay “ap 


Telephone and Telegraph Corp 


ew 176-mile radio link bat center However, commercial proximately 170 miles apart using 

Che first completed section of the telephone and telegraph service now forward propagation tropospheri 
White Alic vstem connects An becomes available to Cordova, an catter. Signals are refracted in the 
chorage with a military installation important fishing center, Operation troposphere, a layer of air extend 
on Middleton Island (see map) of the circuits will be assumed ing about five miles above the 


Western Electric officials turned the for Air Force by Federal Electric earth’s surface. Only a small part 
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surprise 
Another product from Helipot! 


6 


GHIS POG BOTS 


Fire burn and cauldron bubble ! Cook our new 


HELIPOT™ Model 50 trimming-type potentiometer to 
.. shake it... kick 


it over the goalposts. And it works as good as new 


a fare-thee well. Fish it out 


Question 

How come this amphibious trim-type miracle ? 

Answer 

Fusing and housing. The resistance element “‘slip 
ring’ and terminals are fused to the Steatite 
(high-grade, mechanically stable porcelain) frame 


enclosed in a one-piece stainless-steel seamless 


tubing housing to form an indefatigable 

unit that laughs off heat and moisture, sneer 

at shock and vibration 
For a trimmi 

resistance values from 1,000 to 25,000 ohm 

that remains stubbornly stable after being set 

for airborne applications, where weight and space 

are critical, stability and resistance to 

vibration vital there’s only one answer: Model 50 
Model 50 and the encapsulated Model 51 are 


both fully described in data file 121 


Hel i pot Corporation 


a division of Beckman Instruments, Inc 


ewport Beach, California 


Engineering representatives in principal cite 





of the original energy is scattered required as shown in the photo- circuit miles A total of 50,000 


towards the receiver. graph. There are 33 transmitting telegraph circuit miles will be avail- 
On this account high vain trans and receiving sites providing 3,100 able when the project is completed 
mitting and receiving antennas are route miles and 170,000 telephone in 1958. Work began early in 1955 


Radio Replaces German Railway Semaphores 


Motorman of passenger car has telephone (at right hand) and train actuate lamps at central control board (right) that shows 


illuminated signal box (above his head). Signals from passing track occupancy and progress of trains 


RAILWAY trains on the 41-km line at Homburg are relayed to station of lamps on a miniature route 


between Malsfeld) and Treysa, along the line and when confirma board 

Hesse, Germany are controlled by tion is received the centrally oper Colored lights in the cab show 
iynal in the cab received by ated signal system is appropriately orde for top, vo and 
radio Although the ystem j set, Warning signals how that a 


essentially for iynaling, voice 


slow 


Rail magnets at numerous points change will take place and a horn 


communications are also possible along the route automatically in vive audible indication of a 


when desired dicate the position of the train at change In signal 


Orders from the switching center the central switchboard by mean (continued on p 196) 


Remote Visual Control Of Proton Beam 


| 


— 


Physicists at Brookhaven National Laboratory can study the shape __ pattern produced on a sodium iodide mosaic (left) facilitates accu 
of the 3-bev proton beam from the cosmotron using the GPL rate adjustment of the focusing magnets. Remote control of the 


camera and monitor shown above. Visual observation of the closed circuit tv system reduces exposure of personnel 
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DESCRIPTIVE DATA 


SIZE: 1 inch diameter x 2% inches long 
WEIGHT: 3.8 ozs. 
FULL SCALE RANGE: 40 to 400 degrees/second 


LINEARITY: 0.1% of full scale to Y% range, 
within 2% to full range 


RESOLUTION: 0.01% full scale 
DAMPING: Fivid damped, temperature compensated 
PICKOFF: Variable Reluctance type, 400 - 6,000 cps 


MOTOR EXCITATION: 6.3 volts - 400 cps, 26 volts - 
400 cps, 9 volts - 1,000 cps 


GOLDEN GNAT 
Miniature Rate Gyros for 
Missiles and Aircraft 


Here is a precision, minature rate gyro. It’s tiny .. . measures only | inch 
“4 inches in length. It’s rugged withstands 100G 
shock and 10G vibration to 2,000 cps. It has a record of proven 


performance. 


in diameter and 24 


Gnat Rate Gyro 
Shown actual size Even under the: most severe environmental conditions the Golden Gnat 


will perform as required. To make this possible many unique design de- 
tails have been incorporated. One such detail is the Gnat’s gold plated 
steel housing for improved corrosion resistance and positive hermetic 
sealing. 


Wherever the need exists for high performance miniature rate gyros such 
as for autopilot stabilization in missiles and aircraft, antenna stabilization 
and fire control applications, the Golden Gnat is ideally suited. Write for 
Bulletin GN . . . Minneapolis-Honeywell, Boston Diviston, Dept. 7, 1400 
Soldiers Field Road, Boston 35, Mass 


Honeywell 


BOSTON DIivis 


J on last page 





Illustrated listings of compo 
nents and accessories for oscillo 
scopes including specifications on 
such items as knobs, pulse trans 
formers, probes, magnetic shields, 
photographic recording equipment, 
racks and carrying tables. Many 


more miscellaneous items listed in 
easy to read form 


+ Write for your copy 


oU Mont 


ALLEN B. DU MONT LABORATORIES, INC 
Technical Sales Dept. * Clifton, N. J 


Want more informat r Use tcard last 
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New Radars Speed Traffic Control 


Long-range radars that can track aircraft from 130 to 200 miles, depending upon size 
and altitude, will be turned over to CAA by Raytheon beginning next summer. Map can 
be projected on screen electronically for quick identification 


FEATURE 
radars to be used at strategic al fo ) otte through 
throughout the country 
or circular polariza oving-target indication 
ving target indication uilt into the radar equipment di 
arly polarized wavy are re criminate between fixed obstacle 
ected uniformly by the desired ich as buildings and mountain 
get and by storm clouds and are and show only moving objects 
therefore useful potting Trouble circuits how continu 
torm ously the operational state of the 
When the wave equipment and allow operators to 
polarized, the million if sph al witch to alternate channels while 
raindrops reflect’ them 


maintenance carried on 


the return filtered o Mach radar employs a 40-foot 
ver, aircraft tend to reflect tenna that effective 


re portion of the vave with 125.000 quare 


Level Indicator Uses X-Rays 


PENI ) movil 


a ar sigh peed filling line eit 
ST urately checked fo underfill 


ontaine! 
1 General 
Variation 
inch can 
900 can 
minute 


In 


Liquid detergent packaged in tin cans is 
measured by GE x-ray device for level 





PROGRESS REPORT oO ‘ary TRANSISTORS 


FIRST 
silicon 
transistors 
meeting 


NAVY 
SPECS 


For reliability under extreme conditions design that permits you to design your circuits with 
with TI’s military silicon transistors built to confidence 

give you high gain in small signal applications at 
temperatures up to 150°C. Made to the stringent All 19 Texas Instruments silicon transistor types 
requirements of MIL-T-19112A (SHIPS) and have proved themselves in military use. First and 
MIL-T-19502 (SHIPS ), these welded case, grown largest producer of silicon transistors, TI is the 
junction devices furnish the tremendous savings countrys major supplier of high temperature 


in weight, space and power you expect from transistors to industry for use in military and 


transistorization ... plus close parameter control commercial equipment 


degradation rate tests for TI's USN-2N117 and USN-2N118 silicon transistors 


test condition duration end point at 25°C 


lead fatigue three 90-degree arcs 

vibration 100 to 1000 cps at 10 3 cycles, each x, y 
vibration fatigue 0 cps at 1OG 32 hours, each x 
shock G, 11 milliseconds 

temperature cycle 

moisture resistance 


life, intermittent operation 


life, storage 
no mechanical defects 


salt spray interfering with operation 


LOOK TO Ti FOR: SILICON HF, MEDIUM POWER, POWER, AND SMALL SIGNAL TRANSISTORS 
SILICON DIODES AND RECTIFIERS © GERMANIUM VHF, POWER, RADIO, AND GENERAL PURPOSE TRANSISTORS 


pioneer producer of | Jy TEXAS INSTRUMENTS 


'incoRPORAT EO 


silicon transistors 


6000 LEMMON AVENUE DALLAS @. TEXAS 
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Block diagram of a liquid level fill detector that will reject either over or underfilled cans 
depending upon the setting of the controls 


circuit is interrupted by passage of 
a can. The x-ray beam is adjusted 
to desired height. When fill is in 
correct, receipt of the beam is al 
tered by the can’s content to 
register on the detector. The am 
plified signal from the detecton 


trigyers the rejecting device 


Defense Inventions 


SUPPLEMENTARY listing of tech 


Sensitive cadmium sulfide crystal is used nical problems affecting the na 
as x-ray detector tional defense has been issued by 


VIBRATORS 


Wave Ceramic Stack Spacers British Color TV Tes 
A COMPLETE LINE ritish Color Tests 
OF VIBRATORS 


Designed tor Use in Standard 
Vibrator-Operated Auto Radio 


Receivers, Built with Precisior 


Construction, featuring Cera 
mic Stack Spacers for Longer 
Lasting Life. Backed by more 
than 22 years of experience in 
Vibrator Design, Develop 
ment, and Manutacturing 


“A” Battery Eliminates, O0C-AC 
inverters, Auto Radic Vibrators 


AMERICAN TELEVISION & Ravio Co. Experimental equipment is being used at Sylvania-Thorn color television laboratories at 


Quality 193/ Enfield, England. Work in progress employs equipment and techniques required under 
SAINT PAUL FD TAU. $. A. U. S. NTSC color standards 


Want more information? Use post card on last page 
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Quickly. ..economically... 


mS 


with SPECIFY 


HUDSON- 


for precision 
mye atL MOL 


Precision Drawn Ci Sia 
LS BRASS 

¢ ALUMINUM 
COPPER 

MU METAL 

Taare ce 


eee 


ee 


for fast delivery! Hudson offers a wide range 
of sizes from miniature to large in a vari 
of Rapes thes ees ee 
closure requirements. Hundreds 
features are available on most N 
standard cases and covers. 


on 
quality metal stamp 

and sheet metal — 

Expert fabrication of 

simple or complex 

lies to 

exact specifications, 


HUDSON STANDARD CLOSURES 
MEET PRACTICALLY alah] ‘ 
DESIGN REQUIREMENT! 


HUDSON rTroo.t 
4 DIE COMPANY :- INC 


18 MALVERN ST. HEWARK 5, N. J. 
eee TELEPHONE; MArket 3-7584 





COAXIAL 
SWITCHES 


-the complete line 
for broad-band, 


high efficiency 
RF switching 


You'll find TRANSCO switches reli 
able under all conditions described 
in existing military specifications 
Reliability — plus rinimum insertion 
loss, low V S W R, and high isolation 
between channels — make TRANSCO 
the most specified coaxial switches 
in the industry 

Send your coaxial switching problems 
to TRANSCO. Technical data on any 
unit or the complete line sent on 
request 


1460 
series 


MOTOR OPERATED 
~SP2T to SP6T; aiso OP transfer 
and OPOT Frequencies to 11,000 MC 


M1460 

series 
MANUALLY OPERATED 
~same contact arrange- 


ment and RF head as the 
1460 Series 


series 


MINIATURE — SPDT 
remote-control unit, excellent RF 
characteristics over wide frequency 
range 


14000 


series 


MINIATURE — SP4T 


~—for wide application flexi 
bility. Weight only 0.75 ibs 
Frequencies to 10,000 MC. 


PRODUCTS, INC. 
Always the Finest in Avionics 
12210 NEBRASKA AVE., 

LOS ANGELES 25, CALIF. 


REPRESENTATIVES IN MAJOR AREAS 


Want more information? Use post card on last page 
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ELECTRONS AT WORK 


National 


Two 1] ting vere 


Inventor Couneil 


y publi hed i! 
1954 cathode capable of 


Amony the problem for whien \¢ than one 


cathode an efficient, indirectly 


heated, inipotential, thermion! 


ecol ad 


olutions are sought are counter Further information 


t 


countermeasure how to combat and other ibjects can 


radat 


jamming) three-dimensional DY 


addressing Inquirie 


radar (to vive accurate height a tional Inventors Council 


vell a azimuth and ranye in partment of Commerce 


formation and a quick heating ton 25, D. ¢ 


l 


Cordless Audio Receiving Device 


INDUCTION pickup from an 

loop placed in the region for listen 
ing provides headphone audibility 
with a self-contained receiver. Fo) 


home use, a loop is connected it 
serie with the speaker voice coll 
and the receiver volume is turned up 

The amplifier driving the loop 
must have an output impedance of 


4 to 8 ohms. The amplifier should 


have an output rating of about 2 
watts for normal listening. Low 
frequency boost of about 15 db near 


150 cycles improves fidelity 


The Eareceiver clamps over the left ear 1 . 6 ty 
as shown and contains its own battery f a loop comprising © turns 0 


Traveling Wave Amplifiers Under Test 


. . ™ 
eee 
BS ‘ ss LE » 


y 
ie 


Tests on the t-w amplifier tube at Bell Labs are directed towards applying these broad 
band transmission devices to practical communications circuits. This tube gives 5 watts 
output with a bandwidth of 500 mc in the 6,000-mc band. Nonlinearity is checked by 
feeding an a-m signal into the tube. If nonlinearity exists, some of the a-m is converted 
to phase modulation, which can then be detected in the amplified signal at the output 
of the t-w tube 
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UP-TO-DATE 


ON MAGNETICS 


etic alloy hich p 

Distortion caused b 
cteristi ilter performance So Ma 
lumimmum core box to 


eliminatin 


becat 


opcrat 


! i\¢ been im use 


uch pt rlormance 


ial inert material in 
1 
ecial 


important that 


ithstand te Mi pe rature 


e part of 
/ 
Ke t. Dake 


| CABLE 
1 company that l ) a 
cTinit 


MAGNETICS 
on OMipaly 
mits the offer of the only Performance-Guar 


vacuum impregn it 


on olf reliabilit Wii ow it 
Butler, Pennsylvan 





actual size 


FOR CRITICAL 


CONTROLS 


GLOBE'S NEW PRECISION PLANETARY GEARMOTOR. This new a.c 
power unit, custom-engines red to your applications, mates Globe’s advanced 
design hysteresis-synchronous motor with a built-in planetary gearing system 

all in one, compact, lightweight, environment-proof package. Units are in 
herently accurate for precise timing and control. Motors supplied for normal 
frequency ranges and speeds, provide absolute synchronous rotation, extremely 
smooth operation, and high starting and running torque. High efficiency plan 
etary gearing features low backlash and low composite error Broad selection 
of gear ratios includes odd and even speed reductions, and torques up to 1500 
oz. in. Dimensions, 1.675" dia. x 3.186" to 4.095" long; and weight, 16 to 20 
ounces, depend on ratio. Induction and variable frequency types also available 


Units meet military specifications, Prompt delivery on prototype and production 


orders. Write for bulletin 1270 


GLOBE INDUSTRIES, ix 


dayton 4, ohio 


“dedicated to the best in product and in service” 


nt more information? Use post card on last page 


ELECTRONS AT WORK continued 


Disassembled induction receiver. Parts of 
receiver proper are duplicated to show 
obverse (right) 


| 265V 


A SELECTED TOGIVE 1.5 Ma 
THROUGH SPEAKER, S6R, GOK 82% 
h=1/,000 


Circuit diagram of induction receiver 


No. 18 wire is made to encircle an 


area 10 by 40 feet adequate field 


will be created using the 2-watt 


amplifier, 

The circuit diagram of the induc 
tion-pickup device and the photo 
graph show the nature of the equip 
ment employed. The antenna coil is 
encapsulated in the clamp that fits 
behind the ear. The receiver proper 
contains the miniature loudspeaker 
behind a punched grill and, on the 
other side, an off-on switch 

Information about the equipment 
was furnished by Norris Elee 


tronk Corp., Scottsdale, Arizona 


Oscilloscope Amplifier 

PREAMPLIFICATION of signals into 
an oscilloscope is often necessary 
but frequently awkward when con 
ventional amplifier units must be 
employed, A commericial amplifier 


Circuit of Du Mont preamplifier 
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OF THE MOST PRECISE EQUIPMENT 


Spur, bevel, spiral, hypoid, zerol, helical, worm Atlas design, production and methods engineers 
gears... anti-backlash gears . . . differentials . toolmakers and skilled mechanics work right along 
gear trains. complete computers, Atlas “pre with you on a job basis. Every modern cost 
cisioneers’’ them all to the most exacting specifi cutting tool and technique is at your service 
cations of electro-mechanical equipment plus quality control, functional testing and modern 
Fine gears of all types and the modern equip electroni recording gear checking equipment 
ment to make them are just one phase of the com _ From idea stage to production efficiency Atlas 


: “creative engineering’ can help you get your 
plete fac ilities of Atlas. Whether your product is a product underway quicker and at lower costs. 
specialized part for electronic equipment or a com Write today for booklet ‘Precisioneering Electro 


plete electro-mechanical assembly Atlas will engi Mechanical Equipment.” Atlas Precision Prod 
neer precision assemblies and components to your ucts Co., Philadelphia 24, Pa Division of Pru 
requirements dential Industrie 


“Fiowe rau reg Board...tlo Production Line” 
¢ f 12 


Gels np? 


Eyer Vy? 


ELECTRONICS anuar 195 ant me ormatic Use p ard on last page 
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CO —— 


o 
Bu VCE, oO turn to AMPHENOL for the RI 


components they need for these important reasons: 


AMPHENOL manufactures all popular Series, offering a 
large availability listing of standard connectors 


AMPHENOL manufactures the coaxial cable to match its 
connectors, Only AMPHENOL has assumed this engineer 
ing responsibility for proper cable connector fit 


AMPHENOL works with you on‘ specials” and adaptations 
of standards that point the way to engineering advances 
in this critically important field 


Recent AMPHENOL “firsts” in RF connectors and cables 
include Captivated Contact* and Subminax connectors, 
Teflon tape coaxial cable, Subminax Teflon coaxial cable 
and Teflon cable with non-magnetic conductors. AMPHENOL 
leads in the manufacture of approved RG-/U Teflon dielec- 
tric coaxial cables 


data or our monthly publication “Engineering News"? 


Are you on our mailing list for catalogs, technical 
we 
Write us on your letterhead for this valuable service 


ELECTRONS AT WORK continued 


employing transistors uses the cir- 
cuit shown. 

Voltage vain is 1,000. Noise is 
1 vv rms referred to input and the 
response is 3-db down in the range 
from 20 cps to 30 ke. The unit 1s 
powered with mercury cells that 
have a life of 1,000 hours in this 
type of service. Input resistance Is 


approximately 1,000 ohms 


Clip-On Milliammeter 
Uses Magnetic Amplifier 
By E. H. FRE! 


and 
I), TREVE 


CURRENT measurement usually re 
quires that the circuit be inter 
rupted. For larger currents, clip- 
on instruments have been used for 
many veal With these instru- 
ments and with the instrument de- 
scribed here the tested wire is sur 
rounded by a magnetic material 
and the magnetic flux generated in 
this material is measured 

The most commonly used clip-on 
instrument is an a-c meter with 
ranges of several amperes Its 
main part is a current transformer 


that is clipped around the wire to 


Oscillograph Analyzes 
Cutter 


Test lathe used to evaluate carbide cut 
ting tools is equipped with transducers 
feeding into four-channel electronic oscil 
lograph that indicates three components of 
force acting upon the tool. Engineers at 
GE’s metallurgical department in Detroit 
can also measure speed, temperature and 


machine-tool horsepower 





UNIVERSITY OF CALIFORNIA RADIATION LABORATORY 


Can you help add 


to these achievements? 


These accomplishments in pure and applied science are 


widely known. To this impressive list, scientists and 


engineers at the Laboratory's Livermore site are making equally 


important contributions in the tields of nuclear weapons design 
nuclear rocket propulsion, controlled thermonuclear energy 


(Project Sherwood) and high current accelerators. 


What you can do to help add to these accomplishments is 


limited only by yourself—vyour ability and your interest 


For the University of California Radiation Laboratory is 


managed and directed by outstanding scientists and engineers. 


[hese men are your “team-mates”... offering pioneering 


knowledge ot the nucleat tield and the newest, most 


expansive laboratory facilities. Here—where new ideas 


and techniques are traditional—initiative is constantly 


j 

finding 
And 

int |i 
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{ CHEMIST OF CHEMICAI 


DIRECTOR OF PROFIT 


on investiga UNIVERSITY OF CALIFOI 
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ELECTRONICS 
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BERKELEY 


LIVERMORI 


The cyclotron 
The synchrotron 


The proton 
linear accelerator 


The Bevatron 


Electromagnetic 
separation of 
vranium-235 


Discovery of plutonium 
and many other 
transuranium elements 


Discovery of 


URANIUM - 233 
TRITIUM 
CARBON -14 
IRON -59 
IODINE-131 


Discovery of 
the antiproton 
and antineutron 


Artificial production 
of mesons 


open liter iture 


family there i ple is 

lin Northern Cali 
ree Livermore 
pping center 
ultural attrac 


Bay Area, 


You can he lp develop 


at LUCRL today 


riation on the 
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LOOK TO TOBE FOR PROGRESS 


he tested In the d-c meter, the 


core of a moving-iron-type instru 
k 


ment is clipped around the current- 


pulse- “in all thes, the 
networks 
and pulse 
Capacitors 


magnetic flux 








energizes the instrument. 

In the instrument described here 
only a probe containing a magnetic 
amplifier is clipped around the 
wire. The indicating meter itself 


is connected to the probe by ap 


propriate circuits. It is not much 





FIG. 1—-Basic form of the crossed-field 
transducer coil and windings (A) and cur 
rent scale showing range and linearity (B) 


te 


TOBE pulse-forming networks have 


an excellent record of performance, 


in radar, and in seasoning and test 
equipment for magnetrons and hy 
drogen thyratrons. Our design ex 
perience and production facilitie 
assure deliveries to yout 


requirement 


We invite inquiries on speche ap 


plication The services of our en 


yineers are always available. Write 


Tobe Deutschmann Corporation 


Norwood, Ma iit } ul ett 


spe 





chedule 


ODUCTS 


Tobe Exclusives: 


All Tobe pulse forming networks 
and pulse capacitors are operated 
in our modulators under actual 
vorking condition At conclusion 
of these tests every unit is checked 
to assure complete conformance to 
ustomer specifications. This 
wuarantees higher reliability and 
dependability of Tobe products 

Excellent thermal-stability and 


nimum los 


characteristics 


rone pulse-forming networks are 
available in a wide range of rat 
ings and sizes TORE pulse capac 
itors are recommended for net 


rk applications above 25KV 


TOBE DEUTSCHMANN + CAPACITOR PIONEERS SINCE 1929 


206 Want more information? Use pe 
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more complicated than a_vtvm., 
This system possesses high sensi 
tivity and can be designed to give 
a linear response over a large range 
of currents 

The magnetic amplifier or trans 
ducer works on the second-har 
monic principle. It is usually de 
igned with two cores so connected 
that in the common output the 
ignals combine and the exciting 
currents compensate each othe 
Using this amplifier for the clip-on 
instrument would mean that two 
cores must be used This would 
be cumbersome 

As small air gaps may remain 
in the cores at the points where 
they open and close, errors might 
result if these gaps are not equal 
A new type of second-harmonic am 
plifier has been designed, in which 


only a single core is used but the 
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4 Intercoupled servo loops 


than 2 lbs.” 


This indicator, part of an 
Automatic Navigational 
System, contains 6 synchros, 
2 motors and 2 motor genera- 
tors—all Clifton Size 10 units. 

These units (and 2 mechanical differentials) are built 
into 4 independent, intercoupled servo loops. Weight 
of these 4 loops plus gears and gear plates is less than 
2 Ibs. 

The main reason for the lightness of Clifton synchros, 
and hence the lightness of systems built around Clifton 
components, is that no unnecessarily heavy materials 
are used in their manufacture. 

When it is a question of highest accuracy with the 
least bulk and weight, look to CPPC rotary components. 


6 If this system had been built 
with our latest Size 8 synchros, 
weight would have been brought 
to about 1 lbs 


Look to CPPC for Synchro Progress 
¢ « 


CLIFTON PRECISION PRODUCTS CO., INC. Clifton Heights, Pa. 


Want more informat ‘ ost card on last page 
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magnetic fields of the signal and 
the exciting current are perpendic- 
ular to each other’. The operation 
of this crossed-field amplifier is 
represented in Fig. 1A, 

The exciting current saturates 
the magnetic material twice dur- 
ing each cycle, changing its per- 
meability accordingly. The perme 
abilty that is related to the signal 
flux is not the same as that related 
to the exciting flux, since the two 
are perpendicular to each other; 
nevertheless, the permeability of 
the signal flux also changes.” * 

Since the permeability changes 
twice during each cycle, the flux 
of the d-c signal is modulated with 
the second harmonic, inducing a 
voltage in the output winding. The 
output voltage therefore contains 
mainly the second harmonic of the 
exciting current. Its amplitude is 
proportional to the signal current. 
Considering only the above, the 
fundamental frequency should not 





FIG. 2--Block diagram of the instrument 


appear at all in the output, but an 
asymmetry in the transducer might 
cause this frequency, as well as 
others, to appear. 

lor several reasons ferrites were 
chosen as the magnetic material of 
the probe, Since metals have high 
electrical conductivity, laminations 
must be used and this would be dif- 
ficult with two perpendicular fields. 
Furthermore some air gaps will re- 
main at the points where the mag- 
netic circuit is opened and closed. 
Their influence is weak if materials 
of not too great permeability, such 
as ferrites, are used. 

Ferrites also allow the faces to 
be shaped with the necessary a 
curacy. In designing the probe 
care was taken to make it sym 
metrical as shown in Fig. 2. Thi 
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DESIGNER'S FAVORITE 
SENSITIVE, VERY RESPONSIVE 


Thermoswitch' Is 
Rugged, Adaptable, 


Heat Controller 
ASHLAND, MASS Word ema 


nating from here is that Fenwal In 
rHERMOSWITCH units are 
usually the best solution for a design 


tem pe rature-control 


corporated’s 


engineer with 
problems. 
HERMOSWITCH thermal 


are adaptable, sensitive, responsive, 


controls 


small, tough, and accurate and 
their price is right. They frequently 


replace controllers costing much 
more, and do a better job. 

Their principle of 
unique and highly 


in terms of every 


operation 1s 
competitive 
quality most design 
engineers would require. The unique 
principle is this: the act valing control 
element is as ingle metal shell that ea 
pand or contracts instantaneou ly with 
temperature changes, making or break 
ing the totally encl d electrical con 
tacts 

Design engineers have put THERMO 
SWITCH unit work ever 


temperature control 3 Vital n 


where that 
plane . factories... ship 

pitals .«« 1008 processing plant 
nome The list of 
THERMOSWITCH applications Is virtu 


ally endle So 1s the list of pn ical 


laboratorie 


ordeals the units ha r ed and 
high perforn tandards 

y e met 
When tested alongside bulb-type 
and enclosed bi-metallic ermostat 


under identical THERMO 


SWITCH units have whelmed both 


with performance 
@ reaction speed, 
as last; 
@ heat respons! 
times as large; 
heat-transfer 
to one Kt! 
temperature 
tenth to one 
vibration-se 
twelfth to one-eighteent! 


shock-sensit or 


to one-eighteentn as gi 
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FENWAL THERMOSWITCH UNITS may solve 


ire control 


Write for THERMOSWITCH folder 


Added to these points of 
are such demonstrable features as uni 
formity of sensitivity 
operating range, built-in temperature 


uperiorit 
throughout the 


anticipation, enclosed tamper-proof 
assembly, 


1 


direct radiant heat recep 
on, and an 


L00°F. 


Other ranges are available, 


operating range tron 


to 600°] 


The point at which a unit makes or 
Dreaks a circult is determined by a set 
crew easily adjusted in the field 
There’s a Fenwal sales engineer 
ready to help you apply THERMO 


Want more information? Use post card on last page 


e, tough, and accurate tne have been put to wor by «se 


ital. Over 25,000 variatio 


our temperature control problems, too. Sensi 


wner Vherever lempera 


of the THERMOSWITCH unit are available 


WITCH units to 
control problen read with over 
25,000 Write Fenwal for 


his name and for complete 


your particular heat 


Variations 
pecifica 
tions. Fenwal Incorporated, 201 Pleas- 
ant Street, Ashland, Mass 


CONTROLS TEMPERATURE 
... PRECISELY 
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is your best source for TELEPHONE TYPE 


bella 
elite) 
AY ela ey 


TYPE TL—Fast-acting, sensitive, long-life, multi-pole 
relay. Max. voltage, 220 VDC. Max. contact 
combination, 8 POT. Max. contact load, 5 amperes 
Coils available for up to 0.1 second delay on operate 
and up to 0.4 second delay on release. Single or double 
switch stacks, 4” long, I'2” wide, 14" high, plus stack 


TYPE T—Voltages up to 125 volts DC, or 
up to 20,000 ohm coil. Contact combinations 
up to 6PDT; ratings up to 10 amperes at 
115 v. AC. (SPST.), can be supplied with 
time delay. Size 2'7/42" long, 1'/4" wide, 
1/4” high, depending on stack 


TYPE TJB—Fast-action. Long core 
provides greater sensitivity. Voltages up 
to 125 volts DC, or up to 15,000 ohm 
coil, std. Contact combinations to 6PDT; 
ratings to 10 amperes at 115 v. AC on 
SPST. Size: 2” x Pg” x 144". Bifurcated 
blades available. 


TYPE TMB— Sensitive type. Voltages 
up to 125 v. DC, or up to 10,000 ohm 
coil, std, Contacts up to 6PDT. Ratings 
to 10 amp. at 115 v. AC on SPST. 
Vibr.: 10G at 5 to 300 cps, or 5G at 
300 to 500 cps. 1'/2" x 2%/32" x 12". 
Bifurcated blades available 


TYPE TS—Miniature telephone 
type. Size: 19/32” x 25/32” x 
1'9444", for 4PDT. Voltages up to 
125 v. DC, or up to 6500 ohm 
coil. Vibration: 10G at 5 to 500 
cps depending on contacts 
Send for and combinations. 


Complete 
Details 


OMAl viecreic COMPANY 


3349 ADDISON STREET 
CHICAGO 18, ILLINOIS 


RELAYS * SOLENOIDS * COILS * SWITCHES * HERMETIC SEALING 


210 Want more information? Use post card on last page. 


ELECTRONS AT WORK continued 


lessens the influence of an external 
magnetic field, since it splits into 
equal and compensating fields 
within a symmetrical probe. The 
voltages directly induced in the out- 
put coil by the exciting currents 
will also tend to be lower. 

A mumetal shield further pro 
tects the probe from the influence 
of external magnetic fields. A rub 
ber cushion is used between the 
shield and the ferrite. This allows 
the ferrite to align itself properly 
at the connecting faces and mag 
netically insulates the ferrite from 
the metal shield. 


-< 
FEEDBACK 


de! 


FIG. 3- Mechanical detail of the current 
probe 


A cable containing the leads to 
the exciting winding and output 
winding connects the probe to the 
associated circuits. 

As shown in block diagram Fig. 
3 and circuit of Fig. 4, a push-pull 
oscillator supplies the 10-ke excit 
ing current At the cathode-re- 
sistor, the second harmonic is 
available. It was considered more 
economical to build a simple oscil 
lator that may drift slightly, and 
to make the other circuits insensi 
tive to such a drift. 

The voltage from the output coil 
of the probe is fed into a two-stage 
amplifier tuned to 20 ke. The fre- 
quency response of this amplifier 
is so designed that it allows for 
the frequency drift of the oscil- 
lator without shifting the phase 
and is selective enough to reject 
most of the first and third har- 
monic components that might be 
present. 

A synchronous detector is used 
for demodulation. Its output is fed 
to a zero-center milliammeter. If 
the current changes direction, or if 
the probe is reversed, the phase of 
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Photos of ports using glass-sealir | rtesy Elect 


Superior Tube offers widest selection 


EASY.TO-USE SELECTION CHART FOR GLASS-SEALING ALLOYS 


Superior Tube Condensed Physical Properties 


alloys to be Thermal 
specified | Exp. Coeff Density Temper 


Kind of glass used 


| 


Syoeriar Jude 


The big name in small tubing 
NORRISTOWN, PA. 


Johnson & Hoffman Mfg. Corp., Mineola, N.Y 


an affiliated company making precision metal stampings and deep-drawn parts 
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Best place to look first tor the gla aling alloys you 
need is Superior Tube Company. Wide selection avail 
able for virtually all application requirements. Quanti 
ties as small as 50 ft. in any size and analysis. Superior 
Tube Glass Sealing alloys are cold drawn to close toler 
ances in Seamless or Weldrawn* form. Sizes from .O12 
in. to °% In. OD, with walls ranging trom .OOLS in 
to .O&83 in. maximum. Supplied in random and coiled 
length % in. diameter coils up to .075 in. OD, 18 in 
diameter coils for larger sizes. 90°;, of coils are 30 ft 
minimum, 10°, are 10 ft. minimum. In addition to the 
standard alloys listed in table, many special alloys are 
available on special order. 


SUPERIOR TUBE CO 
2500 GERMANTOWN AVE., NORRISTOWN, PA 


Please send detailed information on Glass Sealing Alloys 
Name 


Company 


Street 


City 
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1932 \. 
" 1987 
25 “A faniversary 
BALLANTINE 
LABORATORIES, INC. 


PRICE $210. 


Ra 
.001lv to 100v 
10 cps to 150 ke 


2% ENTIRE RANGE 
Y meg shunted by 30 yyf 


VOLTAGE RANGE. . 
FREQUENCY RANGE .... 
ACCURACY .. sc cevcee 
INPUT IMPEDANCE ...... 


Stability insured by the exclusive use of wire-wound resistors in the 
attenuator and feedback network. 


Same accuracy of reading at ALL points on the logarithmic voltage scale 
and linear dex ibel scale 


Only ONE voltage scale to read with decade range switching. 
No “turn-over”’ discrepancy on unsymmetrical waves. 
Accessories available to extend the range to 20 jv and to 42,500 volts 


Available Precision Shunt Resistors convert voltmeter to microammeter 
covering range from 1 microampere to 10 amperes 


Provides 70 DB amplifier flat within 1 DB from 10 cps to 150 ke. 


For further information on this and other Ballantine instruments 
write for our new catalog. 
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the second harmonic will change 
by mw and the indicator on the mil 
liammeter will also change direc- 
tion. 

Negative feedback is used, The 
output of the synchronous detector 
is fed into the probe through the 
pick-up coil. This greatly increase 
the instrument’s range of linea) 
operation and adds to the general 
tability of the system. It would 
be possible to switch ranges by 
changing the amount of the nega 
tive feedback. 

Too-high currents might perma- 
nently magnetize the probe. To de 


FIG. 4—Circuit diagram shows the de 
magnetizing circuit and timing method 
employed to insure nonuse during demag 
netizing 


maynetize it, a demagnetizing cir- 
cuit is connected to the pick-up coil 
through a relay. This circuit pro 

ices a slowly decaying current of 
power-line frequency After the 
current has decayed sufficiently, the 

lay automatically reconnects the 
probe to its normal circuits. A 
pilot lamp on the panel lights auto- 
matically during the three seconds 
that the demagnetizing circuit is 
in operation and the instrument 
cannot be used. 

Figure 1B shows measurements 
made with the instrument. The ac- 
curacy and reprod icibility are 


about 4 ma. 


be tested. The instru 


Any measuring instrument must 
DUA PNY) 
fee i Pre ith ii I aor | sd ue | specific range of impedances of the 


100 FANNY ROAD, BOONTON, NEW JERSEY 


Want more information? Use post card on last page 
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engineers 


SPERRY offers you a rewarding future 
in a beautiful Long Island setting 


... Where you'll ... Where you'll ... Where you'll 
grow professionally live, relaxed, in enjoy a world of 
as Sperry the lovely Long recreational 
continues to Island countryside and cultural 
grow outlets 


You should consider your career at Sperry in two different, but equally advantageous lights. 


Professionally, y will be 4 rganiz n whose techr Personally, you will be discovering a new and very pleasant way 
tige and " ; Ww {fa ou w be ass ating of fe If ever a place can just fiably claim to “have everything 

will be expected t that place is Long Island. Like country? You'll thrill to the fields 

and flowers, the woodlands and lakes and quaint villages that 


contribute 
abound on Long Island. Beaches? Take your choice of countless 


past fifty bay and ocean bathing parks, all clean and inviting Homes? You 
may rent or buy on any scale you wish from a modest suburban 
ent to a sizeable country home. Wherever you live, you'll 

shops, churches, libraries nearby. And yet this whole 

erful evironment lies not too far from New York's skyscrapers 
close @ ough for you to enjoy dinner, the theater or a concert 

any evening the mood strikes you Near at hand. too. are five uni 

continuously expanding. / erta as Sperry p 2S versities at which you may study under Sperry’s full tuition refund 


pilaf 
Make a date today to investigate the well-rounded life awaiting you at Sperry 
@ Automatic Pilots @ Valves @ Controls @ Electronic Amplifiers @ Servo 
Openings for development, research and Systems @ Digital Computers @ Jet Engine Fuel Controls @ Precision Radars 
: . : @ Microwave Systems @ Delay lines @ Motors @ Electrical Measurements 
production engineers in practically every 


@ Ballistic & Satellite Missiles @ Anti-Aircraft Fire Control Systems © Guidance 
specialized field, including the following Systems @ Flight Control Systems @ Instrumentation @ Display Equipment 


@ Antennas @ Microwave Tubes @ BR F. Coils @ Magnetic Amplifiers 


APPLY IN PERSON 


OR SUBMIT RESUME | 
keilbone | GYROSCOPE COMPANY 
iia ines DIVISION OF SPERRY RAND CORP 
OR PHONE FOR APPOINTMENT | 


GREAT NECK, LONG ISLAND, N. Y. 


Fieldstone /-3600, Ext. 2605 or 6238 
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ment described will not show 
measurable error if the impedance 
of the tested circuit is 0.5 ohm (at 
20 kc) or more, It should be noted 
that there is no upper boundary 
to the impedance of the tested 
circuit. 

On the other hand, such an in- 
strument slightly influences the 
tested circuit. Its influence on the 
direct current is zero but it adds 


The three types in which ERIE 
Dise Ceramicons are available are 
offered in a wide range of values 


The capacitors have flat ceramic Complete instrument with probe at left 


Radios dielectrics with fired silver elec 
trodes to which lead wires are 
TV's firmly soldered. The completed 
units are given a protective coat 


Computer ing of phenolic which is vacuum | With the design described the in- 


wax impregnated for excellent 


Assemblies moisture seal. Dise Ceramicons . : 
are made in six sizes ranging from voltage is also induced into the 
Instruments 1/16" max. to 3/4” max. diameter tested wire; in the instrument de- 
Write for complete description and 


Record pecifications 
Players 


ita AVAILABLE | enc 


Equipment da torm and other 


Communication IN 2 TYPES Wiley and Bon, Mev 


Equipment TEMPERATURE COMPENSATING 
Test Devices oT cuiecmnar aaibaens and seamen 


of temperature coefhicient and capacitance 


FOR 


some inductance to the tested wire. 


ductance is less than 0.2 ph. Some 


scribed it is less than 20 pv rms 
total (10 ke and its harmonics). 


shine They meet all requirement for 


Business RETMA REC.107A Glass 1 ceramic capac 


Machines itor \vailable in capacity ranges from 15 


te 1Onmf at 500V DCW and tempera 


ture coeflicients ranging from P120 through 


Electronic N5600 


Organs GENERAL PURPOSE fine Coramicons 
Aatematic have low series Inductance which assures 


ethevent high frequency operation Value 


Industrial from 15 mmf to .02 mfd. Rated at 500 5 ; oe 
Controls Volts D.C. Working Logarithmic Amplifier 


HIGH VOLTAGE 1326 Ceva:nicons employ Has 50-db Range 


the ame basic diameters and design that j 
have been standardized ine00 volt ceramic By DouGLAsS A. KOHL 
capacitor Conservative voltage rating be 
ginning at 1 KV IC Ware based on ex 
tensive life test data 


Senior Kngineer 
eering Research and Developme 
Mechanical Division 
General Mills, Inc 
Minneapolis Mini 


i | ERIE ELECTRONICS DIVISION wi 
rT 1 Ae IT HAS BEEN difficult to achieve sat- 
. af ERIE RESISTOR CORPORATION 


Main Offices ond Factories ERIE, PA isfactory stability as well as accu- 
sinttonties into egnnanghenl, racy in most all-vacuum tube loga- 
HOUY SPRINGS, MISSISSIPPI * LONDON, ENGLAND + [INTON, ONTARIO 


rithmic amplifier circuits without 
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OF ELAPSED TIME... 
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THE STANDARD PRECISION TIMER 


is the indispensable STOP watch in laboratory and test cell, on 
experimental nuclear projects, precision produc tion, check and 
final inspection. Many important applications in almost every 


industrial plant and research laboratory 


Built in many different ad Scale 

vanced design bot} Divisions Totalizes Accuracy 
panel mounted and _ port 

able case to meet almost 

every conceivable need for 

the precise measurement of 

time synchronou motor 

drive Electric clutch 

trolled by manual switch 

automat Witch or output 

of electronic tubes. Manua 


or electric zero reset 


rot ie s::: 
aes 
a art 


eet 


pita 


ELECTRONIC! 


THE WORLD'S MOST ACCURATE and RUGGED 


time measuring instrument. . . 


THE STANDARD PRECISION TIMER 


Send Today for Bulletin No. 198 


aT 
STANDARD 


ELECTRIC 


TIME COMPANY 
Springfield 2, 
Massachusetts 


THE STANDARD ELECTRIC TIME Co. 
97 Logan S?., Springfield 2, Mass. 


Please send Bulletin 198 





Offered ina 


wide range of sizes 


150 wire on .062"' ID 
#15 wire on 9" OD 


Whether it’s a complex 10 winding magnetic 
amplifier or a simple choke ... at Celco each 
toroid is precision-made. New core materials are 
used in Toroidal magnetic amplifiers, reactors 
and transformers to achieve maximum perform- 
ance. 

At Celco, the proper matching of cores, wind- 
ing, handling, impregnation, encapsulation and 
electrical history of the final assembly is carefully 
controlled to maintain the original design char- 
acteristics. 

Our years of design, development, and pro- 
duction know-how are available for application 
to your specific TOROIDAL problems. 


For immediate attention, call RAmsey 
9-1123 — or write today. 


- . 


MAHWAH, N. J. 
RAmsey 9-1123 


Your plant is only hours away by the Celco Air Fleet! 
Wa 5 Ay 


involving considerable complexity 

The basis for the circuit described 

here, and shown in Fig. 1, is that of 

the exponential relationship be 

tween the terminal voltage and time 
of discharge in an R-C network. 

The fundamental stability of the 

is derived from the passive 

and capacitance of the 

a ell as the use of 


‘ 


ium tubes as bistable elements 
ircuits designed to use the 
discharge to provide logarith- 
response to nonperlodic phe- 
have been described, how- 
generation of a series of 
waveforms as a kind of 


carrier described here 


FIG. 1--Logarithmic amplifier uses saw 
tooth waveform as operational carrier 


provides a logarithmic function 
that is an average of a large num 
ber of R-C discharges, thereby im 
proving the accuracy and stability 

The operational carrier i 
eries of R-C charging waveform 
imilar to those of a_ thyratron 
sweep generator in an oscilloscope 
The repetition rate of the wave 
forms may be chosen with deference 
to the desired time response of the 
output circuit. The circuit based on 
synchronizing to line frequency will 
match the time response of most 
fast potentiometer type recorders 
or servo 

The input signal voltage is iso 
lated by means « i ‘sistor from 
the input grid of rigger cit 
cult. A circuit ch as a Schmitt 
trigger pair will generate an output 
pulse of duration equal to the time 
the input waveform exceeds the 
trigger amplitude level 


A simple averaging circuit cou- 
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DU MONT SPACE-SAVER RADAR TUBES 


CONVENTIONAL DESIGN 


Miniaturized in everything but screen siz 
and performance, DuMont space-saver radar 
tubes meet modern air-borne radar require 
ment Available in 3 to 12-inch sizes 
HIGH LIGHT OUTPUT AND RESOLUTION + LOW 
HEATER CURRENT + DESIGNED FOR FACE-PLATE 


MOUNTING + SMALL NECK WITH 9-PIN MINIATURE 
BASE + ELECTROSTATIC OR MAGNETIC FOCUS AND 


DEFLECTION | yi fi) 


industrial Tube Sales, ALLEN B. DUMONT LABORATORIES, INC., 2 Main Ave., Passaic, W.) 
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most widely used 
Electronic 


Supply 
Guide 


ALLIED'’S 1957 
356-PAGE CATALOG 


Wbldi angoat: okt o- 


ELECTRONIC SUPPLIES FOR INDUSTRY 


Simplify and speed your purchasing of electron 


upplies and equipment: send your orders to ALLIED 

the reliable one-supply-source for a// your electronic needs 
We make fastest shipment from the world’s largest 

stock 


test instruments, audio equipment, electronic parts 


» of electron tubes (all types and makes), transistors, 
(transformers, capacitors, controls, etc.), and accessorie 
everything for industrial and communications 
application, for research, development, maintenance and 
production. Our expert Industrial supply service saves 
you time, money and effort. Send today for your 
PREE copy of the 1957 aLLiep Catalog—your complete 
Buying Guide to the world’s largest stocks of Electronic 


Supplies for Industrial and Broadcast use 


Our 36th Year 


Lae RADIO 
— a aoe 


100 N. WESTERN AVE., 


Want more information? Use post card on last page 


ELECTRONS AT WORK continued 
pled to the output plate of the trig- 
ger circuit converts tne pulse length 
into a linear meter deflection or 
voltage output. 

In Fig. 2A the voltage e/t) at the 
plate of the generating thyratron 


is shown, Typical values for the 


FIG. 2--Output of thyratron generator 
(A) has voltage relationship (B) at grid 
dof trigger circuit 


indicated voltages corresponding to 
shown later 
might be as follows: # 300 v.E 

238 v,E 188 v and # 18 
v.T 0.0167 sec. 


When this waveform is coupled 


the schematic circuit 


to the grid of the trigger circuit 


‘ 


by means of a capacitor a new se 
of voltage 


2B, exist 


relationships e'(t), Fig 
lhe two descriptions are 


Kgg Candler 


The Librascope machine shown used at 
the Hofman-Jackson Egg Co. in Anaheim, 
Calif. scans 7,200 eggs an hour. Manual 
candlers can maintain a speed of one egg 
a second for a short time. Eggs containing 
blood spots are automatically rejected by 
the photoelectric device 
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Rite, &Rrumbield engineering 1s this picture 


Which P&B relay would you specify to 
CONTROL AN ELECTRONIC OVEN? 


ENGINEERING DATA 


SERIES: PR Heavy Duty 
CONTACTS: Max. DPDT. 5/16” dia. silver, 13 


amps. at 115 V., 60 cycle, non-inductive. 6.5 


PR Series MS Series MR Series amps. at 230 V, 60 cycle, non-inductive 
VOLTAGE RANGE: 6 to 110 V. DC. 6 te 230 
Vv. AC 

} { half | } f ' 30) ‘ bak COIL RESISTANCE: 63800 ohm max. D¢ 

an hour and a half, a large beef roast in 30 minutes, or bake po 
_ a act toe - a - TEMPERATURE RANGE: DC, 45° fo 85° ( 

tatoes in 4 minutes—require heavy duty, fast-acting relays de AC, -45° to 55° ( 
signed for high voltage switching. Long, trouble-free service is PULL-IN: DC, 75% nominal 


New electronic ovens—the kind which cook an 18-pound turkey in 


essential and U/L approval is a must 

. TERMINALS: Heavy duty screw type. Adapt 
The relay specified by one top manufacturer to fill this bill is able for printed omar . 

wie o afr ‘ circunls aug 

P&B’s PR 11, specially adapted to our customer’s specifications BASE: Molded pheno 

P&B engineers are old hands at adapting basic relay types to highly MOUNTING: (2) 3/16” dia 

specialized uses. Twenty-five busy years of relay designing, engi centers 

neering and manufacturing at P&B have built an unrivaled back DIMENSIONS: 214" W. » 

log of information and skill which is yours to command. 


P&B RELAYS AVAILABLE AT MORE THAN 500 DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Ptter 34, 9 MC. PRINCETON, INDIANA 


Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY Manufacturing Divisions also in Franklir 
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related by the average value of the 


generated waveform as shown be 


FOR 38 YEARS pie: 


B= 
s the input voltage 


— SPECIALISTS IN se the pte supply volt 
s the waveform zero 
the voltage of the ave 
of the waveform 
the thyratron ex 


ELECTRICAL PORCELAIN Hy 


time in seconds 
is thyratron plate resistol 

~ ry is the effective shunt capaci- 
. . tance to ground 

From the earliest day of radio eee 
and radio-frequency circuits, rhe output pulse duration T’ is 
. proportional to the time that e’ (t 
Lapp has pioneered the applica- ‘ ara 
f el ‘cal lai E,, the discrimination level. 
tion OF electrical porcelain anc Thos. when the pulse ; initiated 
steatite to the special require- : 
I 1 i= {8 ~ B.) 4+ tls. = 2, 


‘ 


ments of this industry. Today, Ey, — E,,)e! 


“Radio Specialties” identifies a Solving for an explicit equation in ft 


large and efficient department — Yields 


at Lapp where hundreds of parts — log 
. = here 
for hundreds of specialized re- 


quirements have been designed Be 

and built. We welcome the op- Note that the a term originates 
. : from the average component of the 
portunity to help you—in design eiiiiiteian ani Ceci lees a Mand 
and production—with your re- bias equal to a is applied to the 


quirements for insulating parts input voltage the term disappears 
and associated sub-assemblies. The time interval f is then relatec 
Write Lapp Insulator Co., Inc., 
Radio Specialties Division, 998 
Sumner Street, Le Roy, N. Y. 

Signal Combiner 


att 


ut 


{ 


‘7 


| 
Waa 


WGA, 
TF 


Undergoing final test in GE broadcast 
equipment plant at Electronics Park is a 
plumber’s nightmare, technically known 
as a filtrexer, used at television stations 
to combine sound and picture signals 
from separate transmitters to feed a 
single antenna 
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Get wu YcceinTod feo WmMNeMnle — 


See for yourself why the new 
LEACH BALANCED-ARMATURE RELAYS 
outperform all other types in resistance 


to shock, acceleration and vibration 


ONE-PIECE DIE CAST ALUMINUM HOUSING for 
AIRCRAFT AND maximum strength and vibration resistance with 


minimum weight 


MISSILE DESIGNERS, 
MAGNET COIL wound with Teflon insulated magnet 


PLEASE NOTE wire on one-piece Kel F bobbin assures reliability at 
ele ated ambients 


DUAL COIL construction is the most efficient magnetic 


circuit for minimum height and maximum resistance to 


vibration and shock 


BIFURCATED CONTACTS assure high reliability in con 
tact making circuits. Overtravel and high contact 
pressure produced by the pi oted armature result) in 


immunity to shock and vibration 


ARC BARRIER ot Kel b molded construction provide ‘ long 
ire path for use on } phase mw Circuits prevents phase to 


pha « fla hover 
BALANCED-ARMATURE DESIGN. [1 a Balanced-Armature 


construction, shock and vibration forces cannot cause the 





relay armature to move This eliminates faulty operation 


of contacts due to vibration and shock force 


HEADER AND CONTACT ASSEMBLY featur implified 
construction which eliminates internal wiring, lowers lead 
resistance provide ; maximum resistance to vibration 
Contacts and working parts are readily accessible through 
out assembly, so that Leach is able to measure contact 
gap, contact pressure ind overtravel prior to ealing, on 
100 per cent of production. Customer ire assured ¢ 
maximum performance from every production relay 


Patent Pending 


MEETS ALL REQUIREMENTS OF THE MOST 
EXACTING OPERATING ENVIRONMENTS 

Ihe Leach Balanced-Armature Relays meet or excee 
requirements of MIL-R-5757, MIL-R-6106, MIL-E-5272 
lypical ratings include: vibration, 20 G’s to 500 ep 
(higher ratings a tilable hock and acceleration, more 
than 50 G's, temperature 50° to 125°C) life, 50,000 
continuous operations minimum at rated load; coils, any 
resistance to 10,000 ohm iso available for 115 vac 


100 cps operation 


W rite today for your copy f the Leach Balanced-Arma 


LFAC ture Relay Catalog 
CORPORATION | LEACH RELAY DIVISION 


59715 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 


CES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S ANDO CANADA 
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TEMPERATURE 
PICK-UPS 


Shown Y, : 
shown Y% size 


OUTPUT UP TO 5 VOLTS WITHOUT AMPLIFICATION 

ACCURATE UNDER 25G TO 2,000 CPS VIBRATION 

AVAILABLE IN VARIOUS RANGES FROM 300°F. TO 1500°F. 
RESISTANCE CHANGE OF 100 OHMS OVER SPECIFIED RANGE 


Trans-Sonics Type 1300 Bulb Temperature Pick-ups are 
precision high-speed resistance thermometers with a plati- 
num resistance winding as the sensing element. Each Type 
1300 Bulb Temperaure Pick-up is individually calibrated 
and supplied with its own calibration sheet. The tempera- 
ture interval over which the 100 ohm resistance change will 
occur may be as low as 100°F. These pick-ups are designed 
to withstand pressures up to 3,000 psia. When specified 
they can be furnished for installations in corrosive liquids 
or gases. Their leads can be exposed to temperatures up to 
600°F. and may be detached from the instrument proper 
for shortening or easy replacement. Write for Bulletin 1300 
to Trans-Sonics, Inc., Dept. 5, 


* Reg. Trademark 


SPECIFICATIONS 


CASE CONSTRUCTION: Stainless Steel 
ACCURACY: * 1% of full scale range 
PRECISION: * 2% of full scale range 
MAXIMUM CONTINUOUS CURRENT: 20 ma rms 
(averaged over | second) 
TIME CONSTANT: Less than 2.5 seconds in agitated water 
ENVIRONMENTAL OPERATION CONDITIONS 
PRESSURE: 3000 psia (at room temperature) 
VIBRATION: 1° double amplitude, 0 to 22 cps 
" 25g, 22 to 2000 cps 
SHOCK: 60g in any direction, per para. 4.15.1 
of MIL-E-5272A (10 milliseconds shock) 


For Transducers, See Trans-Sonics 


e 
Tnans-Saonic, uc. 
P. O. BOX 328 LEXINGTON 73, MASSACHUSETTS 
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ELECTRONS AT WORK 


, logarithm of the input volt- 


vays ends at the end 
Qand T T t 
« Is inserted for the 
proper zero condition 


/ / 


/ A 
where A is the constant replacing 
zero when transformed to a log 
arithmie scale 
Considering the output current 


The average output current 


[ 


To 
and the meter deflection 


so that deflection A ’ log 


where | meter constant 
Be output pulse height 
In practice a diode is used to as- 
sure that /, is constant. 





FIG. 3-- Width of output pulse varies lin 
early with logarithm of input voltage 


As shown in Fig. 3 the pulse 
width of the output pulse train vai 
ies linearly with the logarithm of 
the input voltage. For curve A the 
zero pulse width was obtained with 
an a voltage of 17 volts in this 
case, The discrimination level, F,,, 
was deliberately set low to illus 
trate how the full range of 50 db 
is the combination of two curves 
each with a separate slope 

The lower portion of the curve 
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moves to the COLISEUM! 


SO BIG it takes all 4 floors of New York City’s Coliseu:n to hold this year’s great 

annual IRE Radio Engineering Show. For 4 phenomenal days the largest show ever 

assembled will open its doors to more than 41,0Q00* engineers just 4 minutes 
from Times Square. 

IS IT TOO BIG—not for a 12 billion dollar and 

still growing industry! More than 200 papers presented by 22 professional groups 

at the Convention’s 55 technical sessions will summarize all that’s new 

in radio-electronics research and development ...the 834 exhibitors will also 

represent over 80% of the productive capacity of the industry. 

Not by a long shot is this show too big for what will soon be 

our nation’s largest industry. Plan now 

to be at this vitally important radio-electronics show! 


*41,017 engineers and businessmen from coast to coast and in every 
field of radio-electronics attended the 1956 Radio Show... the 
forecast for 1957 is even higher! 


OVER 800 NEW IDEAS 
IN RADIO-ELECTRONICS 
ENGINEERING 
PRESENTED BY MORE THAN 
800 EXHIBITORS! 






























































The 


Institute of 
Radio 
Engineers 


1 East 79th Street, New York 21, N.Y 
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SPIRALLY WRAPPED 


Hymu-Squaremu-Microsil 


NIFOR 


in metallic or 
phenolic 
encasements 


agnetic properties 


Lentricores having 


CENTRICORES are processed from thinner gauge materials including 
H{ymu, Squaremu “79”, Squaremu ‘'49’’, Microsil and ‘49”’ Alloy for 
magnetic amplifier and special transformer applications. New sizes are 
being constantly added to standard sizes available from stock for 
prompt delivery. Write for Bulletin C-1 covering magnetic properties. 
Also indicate where Magnetic Amplifier test procedure data is desired 


NETIC METALS 
( (MP 


Hayes Avenue at 21st Street, Camden, N.J 


Electromagnetic Cores 
and Shields 
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yenera 
the insté 
the input grid 
iit never exceed 
grid current will 
he M region the 
that ot 

bias valu 
The change 
put voltage in this 
that the lope of the 
1anged but retains the 
relationship because 
exponential shape of the 
carrie! 

chosen tO 
of the carriet 
» to make the function 
over the entire 
plus the absolute 

of the carrier 
equal the 


irrent commence 


voltage 


iyger circuit 
In thi 
typical 


termined 


carrier p 


d-c component 


Representat 


Parabolic antenna is being hoisted to the 
top of a 60-foot tower at relay point in 
Stromberg-Carlson experimental 60-mile 
loop to test multiplex telephone and sig 
nal circuits operated on microwave car 


rier frequencies 
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EXPANDED CURVE OF 
TYPICAL 2. BETWEEN 
+ 85° SHOWING INFINITE 








+100 T RESOLUTION AND 
9 ESSENTIALLY ZERO SLOPE 
= CHANGE 
ac 
y 
° 
= +50 
23 
= 
5 5 
m 4 
2 = 
i 0 
a 4 Be 
a 
2° re 
| 3 ¥- 
5 & : 
ez 4 +Zz 
- & —50 aa) 
3 2 é% 
z SS 
> oa 
w 
z i 
5 100 ie 
Zz 
eg . = 
5 = 
50 0 
ROTATION - MINUTES 
“=200 —150 —100 —50 0 4-50 100 150 +- 200 
ANGULAR ROTATION 
Inducti t gi t 
noiseless output with infinit luti 
Weapon ter analog compute os pre Although ‘Transicoi] manufactures precision ro- 
portioning circuit wherever the limitation tating components like this inductive pot, you 
{ eal ( Ta ( Hote tliometel ( nnot be ( ( a | tb ett r Tra) coll de ign and 
tolerated, tl re pot the e} ir complete servo package. You will be 
The Tra oil Type 11-L Linear Inductive inde! obligatio Ou pay oO! for result 
Potentiometer pi l¢ extrem lay i fixed Tee bi for equipment delivered and 
Curd tor ) ] equir) Nn} i 1) rope! 
amplification, low friction linear output wit! TYPE 11-L INDUCTIVE POTENTIOMETER CHARACTERISTICS 
infinite resolution. Hairspring connectors give | 
' - _ ourPur PHASE SHIFT 
OV torque, et complete é ningate ae} na aoe came ae | VOLTS | a INPUT TO 
; ; . Sy MIN } Vours OUTPUT MAX 
contact nolse W he erated to the prope } } t } 
; : ; 0.1 007 
load resistor, output linear to within 4 ; 
: 0.33 ¥/° 020 
through an angular rotation of! Se). Output } } j i 
1 | o1 w/e 007 
voltage is proportio) to shaft displacement 5° LEA 
5 | 033v/o | 020 
from null. } } | 
) , | 
If ve re faced ervo pre , | | 060% 040 
: I | | | I 
e} ( ire ft et { } th Transice 
Worcester «+ Montgomery County * Pennsylvania 
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The servo amplifiers 
illustrated are typical 
standard types. Other 
models, including 

higher power types, 

are available for 
systems engineering. 

The complete MA 

line offers the designer 
a choice of compact, low 
cost types, amplifiers 
featuring fast response 
at high gain and 
all-magnetic models 
providing highest 


In addition to standard 
types, custom designs 
can be produced for 
special applications, 
or complete servo 

and automatic control 


performance. 


mei 


systems can be 
engineered to your 





iy requirements. 
Ae “See 
ree POWER SENS! RESPONSE 
SUPPLY OUTPUT TIVITY TIME~SEC. 

LIGHTWEIGHT s 
SUB-MINIATURE pe _ Ln 5.10 92 volts 003 
MAGNETIC AMPLIFIER ps. 
MAGNETIC PRE-AMP + 115 volts 3,5,6,10, 1 volt 03 
SATURABLE TRANSFORMERS 400 cps. 18 watts AC , 
ere ae 115 volts 5, 10,15, 0.1 volt 008 te 
AMPLIFIER 400 cps. 20 watts AC 
TRANSI-MAG*: TRANSISTOR W15volts 2,5, 10, .08 volt 
+ HIGH GAIN MAGNETIC 400 or 15, 20 AC into 01 
AMPLIFIER 60 cps. watts 10,000 ohms 





Call or write for new illustrated bulletins. 


Magnetic Amplifiers+inc <A" 
632 TINTON AVE., NEW YORK 55, N. Y.—CYpress 2-6610 

West Coast Division 
136 WASHINGTON ST Et SEGUNDO, CALIF EAstgate 2-2056 eye 
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ELECTRONS AT WORK continued 


circuit is a total of 640 volts. When 
the « bias is added this becomes 
approximately 600 volts. It should 


also that the drawing of 
distort the R-C 
takes place afte) 


be noted 
vrid current does 
vaveform but this 
the trigger circuit has already 
witched states. 

Figure 4 is the output 


versus 


input curve of the circuit. The 
function conformity as expressed 
by the maximum deviation from 
the best-fitting true curve in terms 
of percent of the maximum input 
voltage is 0.6 percent or less and 
occurs only in the M region 


nonlineat 
effect ive re 


The input resistance i 


presenting an istance 





FIG. 4. Meter 


values of input voltage 


indication for various 


no le than 400,000 ohms at an in 


put of 500 volts where the grid 


current is a Maximum. 

Long time stability of this cir 
cuit is primarily dependent upon 
the stability of the B+ supply. It 


is not necessary to regulate the a- 
heater supply. However, B+ sup 
ply regulation of better than 0.5 


percent is recommended. In ad 
dition, the 
and capacitor 
with 


temperature 


resistol 
should be of 
respect to 


thyratron plate 
good 
quality ambient 
conditions 

Che time response of the circuit 


itself 10 to 90 percent) is a func 
tion of the 
and the 


time is less 


input isolation resistor 
capacitor. Re 


than 0.3 see for 


coupling 
spon se 
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ORDINARY 
RECTIFIERS 


FOR HIGH TEMPERATURE APPLICATIONS such as mobile 
radios, G-E Vac-u-Sel rectifiers have given outstanding serv- 
75C, the G-E Vac-u- 
Sel rectifier will operate dependably at full rating up to 130C 


ice. Unlike ordinary rectifiers limited to 


ambient... and at no price premium. 







ge” 
va ef 


DESIGNED FOR HIGH-TEMPERATURE OPERATION ... 


GE Varc-y-Sel Stacks Rectify at 1300: 
Cost No More Than Ordinary ectifiers 





Where temperatures are soaring and conditions rugged the Rectific partment, headquarters for licon, get 
General Electric Vac-u-Sel rectifiers continue to deliver manium, selenium, and copper-oxide component rectifiers. 


depend ible opet ition 


DEPENDABLE OPERATION IN HIGH AMBIENTS is a char 


icteristic of Vac-u-Sel rectifiers made possible by the exclusive 80; | | 







manufacturing process described below. This process result | 
i rectifier that operates iccessfully at 130C ambient at o 70} G-E Vac-u-sel Rectifier | 
full ltage and current without derating. To operate a ! 
inder these conditions, ordinary selenium rectifiers must be E 60} 
derated. This high-temperature characteristic is available . } 
Vac-u-Sel rectifiers at no extra cost & 50} Ordinary t } 
WHEN DESIGN SPACE IS AT A PREMIUM, the high-tempera a: 4 oe 
ture 45-volt Vac-u-Sel stack is your best buy. Its higher < 40) 
voltage rating mean that fewer cells can be used than with | | | 
lower-rated cells. The 45-volt stack will operate at 1106 | I , ~ 
ambient at full voltage and current with a life expectan 2000 4900 6,000 6P00 10,000 
of over 1000 hour Life Expectancy~Hours 
For further information, contact your nearest G-E Appara 
tus Sales Office, or write for bulletin GEA-6273 to: Sectior These curves show how a G-E Vac-u-Sel rectifier which is 
161-43, General Electric Co., Schenectady 5, N. Y operating at twice normal current, will outlast an ordinary 
Vac-u-Sel the trade-mark of the General Electric ¢ elenium stack operating at only normal current. This explains 
It designates top-qualit elenium rectifiers manufactured vy a smaller, less expensive G-E rectifier can be used to 
by an exclusive sphere-type vacuum-evaporation process by mat performance of ordinary rectifiers 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 























ELECTRONS AT WORK ontinued 


the circuit shown. The output aver- 
aging circuit is the essential limi- 
tation of this. factor because the 
repetition rate of the carrier wave 
form and thu , f the 
coupling cap: ( m I altered 
Oo achieve any desired response 

yne impulse 

tability and 


be reasonably free of jitte 


The Ze! ] ( tabli hed DY up 


plying a standard input voltage and 
adjusting the Zero control to 
ve a certain deflection neat 
zero-current end of the mete) 
recorde) Thi avoids possible 


ambivuityv owing to the diode in the 


‘ 


REFERENCE 


Legal Medium 


FEDERAL Revenue vice } en 
employer ibmit 

reports of wages taxable 

inder FICA on tape. Only those 
ompanies with IBM 705 or Univac 
machines would be able to comply. 
Form 941 data has already been 


tape from GE 


Random Numbers 


Recent publication of the Diamonite advertisement reproduced above 
questions in some quarters as to the accuracy of the figures quoted 


For purposes of clarification, we offer the following explanation 


The ten trillion megohms/cm* volume resistivity of Diamonite given in the 


headline is, although not specificially stated, in air at room temperature (20°C) 


Volume Resistivity value hown in bold face type in the table of Properti« 
Available in Diamonite are given in ohms and are elevated temperature 
250°C and 500°C re pectively 


(Volume resistivity of non-metallic substances such as Diamonite drops off 
as temperature increases, which is the reverse of what happens in most metals.) 


} 


The figures above were determined by Horizons Incorporated Research Labora 


tories, Cleveland, Ohio 


So, IT’S TRUI you can safely specify Diamonite wherever ultra-high 
insulating qualitse even at very high temperatures, are required 


For complete data on Diamoni for electronics applications, write for special 


eleetroni brochure 


Using the stochastic generator illustrated, 
truly random numbers can be obtained 
without the necessity of transcribing by 
hand from tables or drawing numbers 
manufacturing from a bowl. In the equipment, built by 
Loyola Labs in Los Angeles, numbers are 
company generated continuously at a rate of ten 

REPRESENTATIVES 


IN PRINCIPAI Iirries Canton 2. On1io a second 


products 
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GENERAL TRANSISTOR TESTING 
ASSURES COMPUTER RELIABILITY 


Precision manufacturing is not enough! says GT. So General Transistor constantly tests. Along every production 
step keen eyes, highly skilled technicians, and special instruments check and recheck each transistor. These 


tests, developed by GT for every specific purpose and characteristic vital to computer reliability 
assures accuracy and dependability throughout. Whatever your circuit needs, call in General Transistor 


—one of the largest suppliers of transistors for computers. 


a.) 
; » 
“ “ 


+ 
ay 
4 


-* 
a 
3 om 


Fa 


aa 
m om 
') 
A « 
ir) 
a 
or i 
''% 
‘Tt? 

. 


| 

. 
~—a3 
i 


a* 
te a 
- ry 
. * 
fe 
| 
ee 
~ 
S- 


. 

B 

2 
oe , 
ry 
at # 


a 
Aes 
. 
3, 
‘ 


r 
a 
' ry 


yw 


. 
- 
ry Vt 
- : 
+ 
% 


a 


- 
— 
z 
é 
ee 


ee 


a 
Pa] 


— 


eS ae Oe 
ae 
ul i 
a me 


a , 
- “=? 
by i) 


GENERAL TRANSISTOR CORP. 


Richmond Hill 18. N.Y.—Virginia 9-8 





Production Techniques 


Edited by JOHN MARKUS 


Phototube-Controlled Drilling Machine for Printed-Wiring Boards 


Assembling ‘Two-Piece 


VACUUM MOLDING of heet pol 


to 


tyrene is used produce highly 
horn for a 
high-fidel 
Grand 
plant of AML Ine 
}0-inch by 40 
pol 
thickest 


plac ed 


critical mid-range 


three-way expone ntial 
ity horn tem in) the 
Mik h 


proce 


Rapid 
In thi 


inch sheets of high-impact 


tyvrene mech thick the 


available commercially “ure 
individually in a vacuum mold with 


ium-aluminum alloy male 
die 
half 


heet, that can later be 


ua orien 


lie Ihe 


two 


haped to provide 


horn ection from one 
combined to 
form one complete horn 


230 


A ELI 


drilling 


PROGRAM MED automat 


mac hine under develop 


Federal 


Laboratories 


ment at Telecommunica 
Nutley, N. J., 
Tele 


Corp | 


tion 


division of International 


phone and 


Telegraph 
designed for use on small produc 
tion runs of printed-circuit boards 


A hand-drilled 


de sired 


facsimile of the 
board is scanned by 
which acti 


drill as an 


photoelec tric 
vates the 


system 
stationary 
electromechanical 

moves in X and Y 
tabl holding the 
the 


dimen 


control systen 
directions the 
facsimile o1 
template and 
drilled. All 
trolled to 
accuracy, 
The 


time for an 


board to bye 
lon are 
0.003 


con 
within percent 
apparatu drilling 
100-hole 


minutes to 


cuts 
averaye 


circuit board from 20 


about one minute, effecting con- 


iderable saving in time and 


Ope rating costs 


board 
under phototube at right as blank board 
at other end of table moves correspond 
ingly under stationary electric drill which 
is brought down for each hole by air 
cylinder. Electric motor and gear system 


Facsimile moves back and forth 


make table of machine move to give scan 
ning pattern 


Vacuum-Molded High-Fidelity Horns 


(he sheet is heated at 700 F for 


” 


minutes until pliable, when 65 to 
70 lb of vacuum pressure per square 
inch is applied through die vents to 
hape the polystyrene to the mal 
die. The formed sheet is then cooled 
vith a 
operator to remove it from the mold 
While in the complete sheet 


the horn 


water spray to enable the 
taye, 
halves are scribed to in 
ure that the two parts will match 
asst mbled rhe ex 
then cut from the 
and the two 
roughed out to shape. A 


the 


perfectly when 


cess material is 
heet with a band saw 
halve are 
flanged 


olvent 1 applied to 


ecdye of the 


' 
- 


halve 


tovetnel to 


hort and they 
ure tupled 


hifting as the 


prec lude 


chemical reaction 


Completed 550-4.000-cps mid-range horn 
with attached driver, made by cementing 
together vacuum-molded half-sections 
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FROM “GIANT” 10-INCHERS TO “SUPER-COLOSSAL FROM PRIMITIVE “TRFE'S” TO THE HIGHEST OF THE 
27'S early black-and-white to the latest “Fl the earphone era to the most mod 
rainbow colors ern of radios 


AEOTER OULDER 


COMPANY + 4204 WRIGHTWOOD AVENUE + CHICAGO 39, ILLINOIS 
NEWARK 5S, NEW JERSEY + BRANTFORD, CANADA 


FOR MORE THAN HALF A CENTURY, 
one of the ‘constants’ of the ever-expanding 
electronics industry has been Kester Solder 
Equipment and components originally sol- 
dered with Kester continue to give excellent 
service; regardless of their age, the soldered 
joints stay in perfect condition for the life of 
the unit. That's why Kester Flux-Core Solder 
has the greatest acceptance in the industry 


. why you should always insist on Kester 


WRITE TODAY for ) 
book Solder it damental ind 
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Roughing out sheet on band saw before 


cutting apart the two horn halves 


bonds them toyvether to form an ab 
olutely air-tight joint. The 


au rigid one-piece as 


proce 


insures emblys 


and smooth finish that is necessary 


for acoustic efficiency and desirable 


for appearance and ea handling 


Portable Voltage Ratio 


\ VOLTAGE RATIO CALIBRATOR, de 
the Flight Test Labo 


Martin, provides a mort 


veloped by 
ratory at 
rapid and accurate method of cali 
brating potentiometric-type tran 
This 


multi-turn 


ducers in aircraft unit 


consists of a precision 


potentiometer with a digital-type 


0-999 dial driven by a two-phase 


motor and a chopper-input high 
gain amplifier 
The transducer to be calibrated 
is connected to the unit by mean 
of jacks on the front panel. The 


transducer and the potentiomete 


232 


Fastening horn halves together on power 
stapler after applying cement to flanges 


Che horn } 
that hold 


e of the opening i 


then placed in a jig 
it for operations in which 
routed to 
insure precise fit in the cabinet 
Pilot holes are 


the horn 


drilled for attaching 
1 


Inciosure ane 


Trimming flanges of cemented horn with 


router running against steel template 


lel irred to re 
mov { iv The flange 
the mall 
for a 


W hic n 


drive. 


Calibrator for Aircraft Transducers 


are both supplied by power from 
an internal battery, or by the alt 
supply, a desired 
The difference in the 
ition of the 


an error voltage at the 


aft power 
relative po 
two 


Wiper arm 


ippeat 5 as 
where it 


input to the amplifier, 


is amplified and used to drive the 


thereby repositioning the 


motor 


Voltage ratio calibrator, at right, with 
convenient carrying handle, is here con 
nected to programming board behind 


pilot's seat in a plane 
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GUIDED MISSILE 
RESEARCH and DEVELOPMENT 


A major guided missile research and development program has several 
significant characteristics that are of particular interest to the scientist 
and engineer 

First, it requires concurrent development work in a number of dif 
ferent technical areas such as guidance and control, aerodynamics, struc 
tures, propulsion and warhead. Each of these large areas in turn contains 
a wide variety of specialized technical activities. As an example, digital 


lance and control area involve ogical design, 


computer projects in the gui 
circuit design, programming, data conversion and handling, component 
and system reliability, input-output design, and environmental and 


mechanical design 


A second characteristic is frequently the requirement for unporcant 
state-of-the-art advances in several of the technical areas. For instance, the 
supersonic airframe needed for a new missile may necessitate not only 
novel theoretical calculations, but also the design and performance of new 
kinds of experiments 


A third characteristic of missile development work is that such close 
interrelationships exist among the various technical areas that the entire 
project must be treated as a single, indivisible entity. For example, what 
is done in the guidance portion of the system can affect directly what must 
be done in the propulsion and airframe portions of the system, and 
vice versa 


These characteristics make it clear why such work must be organized 
around strong teams of scientists and engineers. Further, for such teams 
to realize their full potential, they must be headed by competent scientists 
and engineers to provide the proper technical management. And finally, 
all aspects of the organization and its procedures must be tailored care 
fully to maximize the effectiveness of the technical people 


Principles such as these have guided The Ramo-Wooldridge Corpora 
tion in carrying out its responsibility for overall systems engineering and 
technical direction for the Air Force Intercontinental and Intermediate 
Range Ballistic Missiles. These major programs are characterized by their 
importance to the national welfare and by the high degree of challenge 
they offer to the qualified engineer and scientist 


d Development 
Of ) 
pening Systems 


clentists and 


in [Pe 


The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE STREET + LOS ANGELES 45, CALIFORNIA 





Specify the COUCH MODEL 2A or 4A 
relay whenever HIGH HOCK - HIGH 
VIBRATION capabilitic are required 
and for DRY-CIRCUIT application 


VIBRATION »10 25 eps @ 0.4" peak to 
ye ik excursion 25 to 2000 eps @ 206, 
acceleration; No contact opening, relay 


energized or de-energized 


SHOCK ELECTRICAL 19, for LO millisee 
onds minimum, No contact opening, re 


lay energized or de energized 


SHOCK MECHANICAL 


no phy ical damage to relay or change 


200G, minimum 


in electrical characteristic 


Model ZA and 4A are ubminiature 
hermetically ealed, D4 relay which 
meet and in several respects exceed the 
requirement of Mil K ) 7B Phey are 
wtuated by a “balanced-armature” ro 
tary motor, Both models are particularly 
iited to dry-cireuit witchin appli ' 


tion 


LEADING PARTICULARS 


Ambient Temp 65°C. to 4-125°¢ 
Weight 2 of, maximum 
Height of Case | 
Diameter of Ca | 


maximum 
makitnum 
blattened & pierced 
Contact DPT Model 2A 
Arrangement WT Model 4A 
Contact Material bine silver to 


molybade hum 


lerminal 


Sinultaneou opera 
tion, simultaneou 
release, no contact 
bounce 

Prull-an-pe ver watt Model 2A 
(Coil) watt Model 4A 


Fest Data and Literature on Reque 


Built-in Dependability 


NORTH QUINCY 71, MASSACHUSETTS 


Nant more information? Use post rd on last ps 
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Liometer wip 


er arm 
ignal disappear As . » check accuracs 
irns the potentiometer, ‘ h is provided for correcting 
turn the counter which ision resistor designed to 
positioned in relation to 1e vive a 0.500 volts-ratio reading 
Viper arm to read directly n Th » units, built at low cost 
it ratio al > \ an averaye ol 10 
Ihe ision potentiometer inu n each calibra 
the unit is ; ate na } need Tor 


rit and the r ovetne) 


‘> 


Rubber Mat For Bench Protects Assemblies 


Rubber mat with large holes minimizes rolling of circular frame for airborne electronic unit 


PERFORATI UBBER matt ‘ 

atl work ) lon on a emb] and t sitions 
bene he { Long land Cit matting 
plant of Fo Instrument Co. te ive particle 
protect delica yround position iting them from. grinding 
oldering brite | I n chassis 01 


indicator unit during 


and other il embly vor The id along the 
matting also serves to prevent cl tat le Varlou 


mall round tube and part fron 


Detecting Oil On Punched Mica Parts 


\ s » 
MANUFACTURE! 


{ 


mica spacers for 
1 } , ‘ ’ ‘ 4 \ 
cool-burning, high f ‘ h ol 1 the proce 
rescent ultraviolet lamp i { bli King ! ‘ iu ower pre 
aving qualit trol { | ften contam! 
lumber 
pacer 
produ 


nponents 
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FEATURES 


@ Self-contained cathode ray 
tube with continuously ad- 
justable horizontal sweep 
from 40 to 2,000 cps. Can be 
synchronized with signal. 


Printed circuit construction 


Self-contained calibration in 
three ranges: 100 milli u sec., 
10 milli u sec., 5 milli u sec. 


Power frequency range from 
50 to 420 cps. 


Provision for measurement of 
Y - = ’ = eS jitter frequency by Lissajous 
figures. 
MEASURES 


PULSE TO PULSE JITTER 


PULSE WIDTH JITTER 


REPETITION RATE JITTER 


DISPLAYS 


© JITTER MAGNITUDE 
© JITTER WAVEFORM MODEL PJ-!1 


A new Polarad instrument to show the magnitude and wave- 
form of jitter modulation in rate generators, pulse width 
modulators encoding devices, precision time generators 


SPECIFICATIONS 


input Requirements 

Pulse Width 02 to 10.0 microseconds 
Here how it mea Repetition Rate 50 to 6,000 pps 
Amplitude 5 to 50 volts, peak-to-peak 
Polarity Positive or negative 
pulse to pulse jitter. Two 5 mc oscillators are pulsed Input Impedance 82,000 ohms shunted by 25 
one with the leading edge of each pulse. The outputs of micromicrofarads 


Measuring | : , oin f input pulse , 
the oscillators are compared in the phase detector and ine aves 1% point of input pulse, nominal 


displayed on the CRT Jitter Measurements 
Repetition Rate Jitter », 10, 100 millimicroseconds and 
pulse width jitter. The leading and trailing edges of a 1, 10, 100 microseconds full scale 
pulse gate the 5 mc oscillators and are compared Width or Relative Jitter 5, 10, 100 millimicroseconds full scale 
Residual Jitter Less than 0.5 millimicroseconds on §. 10 


and 100 millimicrosecond ranges 


repetition rate jitter. The leading edge of the pulse gates Useable H sel J ' 
eable Horizontal Frequer 15 cycles to 25 ke 
a 5 mc oscillator which is compared with a stable 5 mc Power Input 115¥ + 10%. 50 to 4 400 watt 
) pu 19 i > = 6 420 cps i 
crystal controlled oscillator in a phase detector. The out Dimensior 19 wide by 171% high by 12 inches dee, 
Weight 60 Ibs 


Outputs Provided For External os scope 


put of the phase detector is divided by a calibrated atter 


uator in factors of te and two and d splayed ¢ a CRI 
Recorder & ma into 1.000 ohn 
for disturbance frequer y 


waveform of jitter. Obtained by rectifying the output of 


the phase detector 
AVAILABLE ON EQUIPIAENT LEASE FLAN 


POLARAD ELECTRONICS CORPORATION Maintenance a = by 


\ ode 43-20 34th Street - Long Island City 1, N. Y. Field Service Specialists 


Albuquerque, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Denver, Fort Worth, Kansas City, Los Angeles, New York, Pt 


San Francisco, Schenectady, Syracuse, Washington, D C., Winston-Salem, Canada; Arnprior, Ontar Resident Representative 
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PRODUCTION TECHNIQUES continued 


CONSULT 


Your product benefits 
3 ways from the use 
of a DIALCO Pilot Light: 


Enhanced appearance 
The glow of light and 
sparkle of a lens add 
colorful visual attraction 


Greater safety: A timely 
warning flashed by a 
pilot light can prevent 
damage to equipment 
Added service: Discs 
inserted behind lenses 
can be used to deliver 
specific messages, such 
as “FUEL LOW", 
“ON”, “OFF”, etc 

Let the Dialco engi- 

neering department as 

sist you in selecting 

the right lamp and 

the most suitable pilot 

light for your needs 


Inspecting mica spacers for tubes under overhead long-wave lamp. White fluorescence 
on punched edges indicates oil contamination from dies of punch press 


Dialco offers the com- 
plete line of pilot 
lights, from sub-mini- 
ature types to giant 
units with 144” lenses 


Every assembly is avail- 
able complete with lamp. 


SAMPLES ON RE- 
QUEST AT ONCE — 
NO CHARGE 


Illustrations are ap 
prox. 70% actual size 
(A) No. 68-1930 
111 sub-miniature Using portable long-wave lamp to spot-check incoming mica parts for oil contamination 
pilot light (B) No 
521308-991, with mul 
tivue cap (C) No 
922210-111, dimmer t p CAUSE the oil to ga rendering The inspection can be done under 
type...(D) No. 47901 ; . 
with light shield cap La the tube usele normal lighting conditions, 


Write for latest cata though the fluorescence 


a and Design Bre > Example American Mica Insu is more obvious when there i 


lation Co., Manasquan, N. J. man visible light present. Uncontami 
ufacturel of mica upport for nated mica doc not fluoresce and 
the grid, filament and cathode of will reflect a dull purplish glow 
vacuum tubes, now Inspec ts mica under the lamp, wherea oil on 


punchings under Blak-Ray long mica will fluoresce and emit an 


wave model XX-40 lamps distrib easily distinguished white glow 


Foremost Manutacturer of Pilot Lights uted by Black Light Eastern Corp., For spot-checking mica ship 
Long Island City, N. Y. This over ment t portable long-wave Min 


POG OLE. Oe teas unit was designed to give eralight SL-3660° lamp. is also 


CORPORATION even radiation over a broad area available 


60 STEWART AVE. © BROOKLYN 37, N. Y. 
HYACINTH 7-7600 : Wiring Board Press Uses Tape Control 


\ COMPLETELY PUNCHED wiring Cle 1 “quipment Department 
ward can be reproduced in less The 5-minute time 
than 5 minutes after receipt of the 
drawing by using a new automati 
tape-programmed punch press de 
eloped by GE’ Light Military 


ELECTRONICS 





In underwater ordnance, too 


AMF has experience you can use 


8 t and product fot 


woe MP mc 
Defense Products Group 
tata E = AMERICAN MACHINE & FOUNDRY COMPANY 
pote 1101 North Royal Street, Alexandria, Va. 


t more information? Use post card on last page 





PRODUCTION TECHN 


To the 
ENGINEER 


of high 
ability 


Through the 
efforts of engineers 
The Garrett Corporation 
has become a leader in many 
outstanding aircraft component 
and system fields 
Among them are: 
air conditioning 
pressurization 
heat transfer 


pneumatse valves and 


controls 
electronic cor iputers 
Automatic tape programmed punch press installation for 0.l-inch dimensional system. and control 
é 5 

Drawing-to-tape programmer is at front right. Man holding board is at press loading 
position, directly behind binary-code incremental positioner covered by hood. Man at turbomac hinery 
rear is loading tape into reader for pres . ’ 

a ee oes P rhe Garrett Corporation is also 
applying this engineering skill to the 


ed thay tf hole In an 
seein wail 1. The 


department uses thi ame 


vitally important missile system 
fields, and has made important 


advances in prime engine 


ansparent drawing development and in design of 
is fastened into posi turbochargers and other 
depending on j number of hol ol ol the table with piece ot 


industrial products 
(he machine is designed around a i ny tape, after aligning it 


Our engineers work on the very 
ic Weidemann pre 0 that up h yrid holes underneath . 


frontiers of present day scientific 
to 12 different sizes of hole may The operator moves the stylus of — 


; knowledge. We need ye “ative 
be punched he programmer over the first hole etasiicis € need your creative 


be punched and push it talents and offer you the opportunity 
pun 
> Tape Puncher Hole layout i through the paper into the coi to progress by making full use of 


> , ) 
on a 100-mil yrid. The table mding drill hole in the table your scientific ability. Positions 


ape programme! tv is Mounted on a carriage are now open for aerodynamicists 
mnechanical engineers 
mathematicians specialists in 
engineering mechanics... electrical 
engineers electronics engineers 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and Ne Ww York irea 
write today, ine luding a resume 


of your education and experience 


Address Mr G LD Bradley 


CORPORATION 


9851 So. Sepulveda Blvd 
Los Angeles 45, Calif 
DIVISIONS 
AiResearch Manufacturir 4 
Los Angeles 
AiResearch Manufacturing, 
Phoenix 
AiResearch Industria! 
Rex — Aero Engineering 
Airsupply — Air Cruisers 
AiResearch Aviation 


Drawing-to-tape programmer, showing Removing punched tape. Control box on Service 


thumb-operated stylus that is moved over top of puncher gives choice of twelve dif 
binary-coded carriages. Tape puncher is ferent hole sizes, producing correspond 
at rear of drawing table ing code markings on tape 


Want more information? Use post card on last page 
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Four-speed actuator 


AiResearch two-motored unit provides automatic control plus an 
instantaneous manual override at the work end of its Air Data System 
with complete We are now engaged in the de 


dependability ve lopmet tof Air Data Systems of 
up to 300°] all ty pe a 


v he re 


During high 


o delicate it 


peed fli ht 


often by 


Phe unit operate 


control | at ambient tempera 


trim irfaces alone mmedia tures uming full system 


Because we manu 


response under emergene cond AiResearch actuators 
of eriti il Hn po i The 


1] 
iit) 


tions | 
actuator hown a 
pilot override ol the iutom 


tem without any discon: 


plit field or permanent magnet Ly 
motor on Af 


single-phase, two-phase or three 


servo motors or on 


‘| hey can 


operate on respon ibility 


facture the entire system, including 
transducers computer and actu 


ators, you are assured of the utmost 


phase AC motor upply 
feedback signal to the control and 
be provided with neutral position 


and light 


in system compatibility 


or mechanical clutchin device Outstanding opportunttte for 


necessary any one of four peed qualified engineers Write for infor 


may be instantaneously elected, ing witche mation 


THE CORPORATION 


AiResearch Manufacturing Divisions 


j 


ngeles 45. California « Phoenix {rizona 


Di — { aircratt syste 1 COMPONENTS: wtrmcteation systems + PReuMATIC VALVES ano 


Case Me COMPErSSORS a . A reine ‘ ann =PRESSURE wr ROLs wtat TRANSFE® Cu urn CLECTOO MECmAN AL LGU Mint (L001 8Omm 
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Gaffes 


PHENOLIC TUBING 


fF 
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won. CLEVELITE 








240 


BECAUSE... 


It has high insulation advantages, uniformity 


and inherent ability to hold close tolerances 


which give you dependability. 


CLEVELITE dependability is the answer for 


product performance at its best. 


Also, ensure over-all economy by adding 


Clevelite reliability to your product. 


Write for folder showing the various grades 


in which Clevelite is produced. Your inquiry 


will receive prompt attention. 


THE 


CLEVELAND CONTAINER \> 


6201 BARBERTON AVE. 


CHICAGO + DETROIT « MEMPHIS « PLYMOUTH, WIS 


CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 
+ OGDENSBURG HY 


ABRASIVE DIVISION of CLEVELAND, OHIO 


Cleveland Centainer Canada, Lid, Prescott and Terente, Ont 





Representatives: 


*Reg. U. S. Pat. Off 





COMPANY 


+ JAMESBURG, HJ. + LOS ANGELES 









EAST ORANGE, WJ / 


ey! P 


WEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE. | 
WEW ENGLAND R. S. PETTIGREW & CO., 62 LA SALLE RD, WEST HARTFORD, CONN { 
CHICAGO AREA PLASTIC TUBING SALES, 5215 NW. RAVENSWOOD AVE. CHICACO 

WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST. LOS ANGELES 


Want more informs 
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Loading punched tape into control head 


for automatic punch press 


over a silver-plated ar- 


blocks 


that moves 


ray of binary code produced 


by etching. This horizontal car 
riage in turn moves over a similar 
vertical binary code strip. Each 
movement of the stylus is thus 
translated into the binary code 
called for by a standard Flexo 


writer paper-tape puncher. 


The grid of drilled holes elimi 
nates the need for dimensioning 
the master drawing, yet gives the 


required high accuracy of hole 


placement even when the drawing 
is made free-hand 
P Operation——The punched tape is 


loaded into the control head of the 
automatic punch pre Where only 
a single sample board is desired, 
the tape is run through once. For 
more than one board, the ends of 
the tape are cemented together to 
form a loop. A blank board, pre 
viously punched with two position 
ing holes, 1s slipped into position 
on the holding pegs of the in 
cremental positioner and the start 
button is pushed. Hole are 
punched one after another auto 


H igh 


tion is achieved by using the binary 


matically. accuracy of posi- 


strips in reverse on the posi- 
The table 


cally to the unloading po 


code 


tioner. cycles automati 


ition when 


punching j completed 


> Corrections—A tape proofer and 


corrector serve for reading each 


1¢ 


January 1, 1957 — ELECTRONICS 





PIONEERING SCIENTIFIC FRONTIERS AT GENERAL MILLS 


Barkle director « 


w infrared techniques being « fuct the Mechanical IS1O! f Ci 


wera Mill 


What else can infrared do? 


Infrared detection devices have become 
‘These invisible n Mill Vver-a 


now used in photograpl ind 


almost commonplace 


rays are inced exploration in theoretical 


everal other industrial and military velopmental ph i electronu 


ipplication But the full « ipabilities of echank 


il ce i 


infrared have not yet been determined 


Ly Jarkley and hi tall 


from an extensive background 





rent uses of infrared ire re 
everal po 


‘These 


ible appli itions ri 


studies in basic infrared t 


CREATIVE RESEARCH AND DEVELOPMENT / 


/ 


nnel during tudy 


of 


CAN YOU BENEFIT 
SKHAILI AND 


d craft 


FROM HIS 
EXPERIENCE 


trieeti 
hn prec on prot 
we they re I 
zed machine 
vith exacting cure 
from many years © 
production and o 


lectro-mes ric 


device 


General 


e 
Mills 





| 
| 


is a mighty thin fine... 


hetween optimum efficiene ind chao 
when you re working with multi-component 
electronic assemblies, You want component 
tirne dependably produced and 


Nant to see our own produc tion line bu 


first, before farming out work 


But is it sensible to try to make all your own 
components? Can you afford setting up new 
line hiring new pe ople ... fussing tor 
hours with dozens of different part ouree 


for just one component? 


And what about those inevitable end of run 
lumps, when hands are idle pace goes wasting 


and cost pile up out of all proportion? 


that’s when 


you need 


balancer 


LED, an expert sub-contractor of electronic 
components for radio-TV and commercial-military 
manufacturers, enable ou to plan a balanced 
production to put your own facilities to the 
fullest use et stay clear of the risks and 


harassments of sub-assembl production 


Our staff, trained up to the minute in time iving 
Cost iving method 1 experienced in ever type ot 


component a embly from amplifier to zero adjuster 


Our facilities, modern and centralized, are geared 
to handle either limited quantit high quality 


assemblies or volume economy run 


And of course, as a division of L.D.E.A., Ine 

(where the world famou pocket ize Regeney Radio 
is made) we're party ularly ade ptin miniature 
production including transistorized, etched circuit 
dip oldered assemblic 

{ nequalled pecialized tall, facilities and 
experience thre re ready to work for you. Just 
end us your drawings and full details and we ll 

be glad to submit comple te cost and deliver 


estimate kor kacilities Brochure, write direct to 


LECTRONIC RQUIPMENT LIVISION 
D.E.A.. Inc 7900 Pendleton Pike 


INDIANAPOLIS 26, INDIANA 
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Tape proofing and correcting machine. 
Tape reader is at front left of machine 
and duplicating tape punch is at rear 


Method of loading wiring board on servo 
positioner of press 


finished tape and checking it 
against a master drawing. As the 
tape is run through this machine, 
pilot lamps light up to indicate the 
punched positions. 

To make corrections, a duplicate 
tape is produced from the master. 
The operator watches this opera- 
tion until the point is reached 
where a correction is desired, then 
depresse the cancel bar and 
punches in the new number manu- 
ally by pressing numbered buttons 
provided for that purpose. These 
buttons can also be used for punch- 
ing an entire new tape manually, 
directly from a dimensioned mas- 
ter drawing. This tape proofer 
uses a standard Flexowriter reader 
and tape punch mechanisms. 


Drilling Pantograph 


A NEW TRACER-GUIDED pantograph 
machine for etched or plated wir- 
ing boards, brought out by Hermes 
Engraving Machine Corp. of New 
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ELECTRONICS 


giant strides with new developments ina 


variety of fields. Mullard tubes are an BRITAIN 
on ne 


important contribution to this progress. 


The British Electronics Industry is making 


Principal Characteristics 
61SV 6IRV 
Peak spectral response 2.5 2.5u 
Spectral range 0.3 to 3.5 0.7 to 4.5u 
Cell resistance (average) 4M‘) 100K 0) 
Max. applied voltage 250V 100V 


Sensitivity 


a Tungstenligt t 3.0mA/lume 300 A/lumen 
source at2700 K 


b. Black body at 180Vr.m.s./W  1.66Vr.m.s./W 
200° C(radiation) peak to peak peak to peak 
energy 5.82.W 
chopper fre 
quency 800c/s 
amplifier band- 


width 50c Ss) 





) (\|/ TiN )\\//) extra-sensitive infra-red 
Oil 


ay) | photoconductive cells 


| 


Important among recent British achievements is the introduction 
by Mullard of two new photoconductive cells, the 61SV and the 
61RV. These cells, specially designed for detecting infra-red radiations, 
combine an unusually high order of sensitivity with an extremely 
fast response, peaked at a wavelength of 2.5 microns. [heir spectral 
range extends beyond the usual limits of infra-red detectors down to 


Supplies available from: the red end of the visible spectrum 


in the U.S.A. 


International Electronics Corporation, 


The high signal-to-noise ratios of the 61SV and the 61RV make 
them ideal for measuring small temperature variations of relatively 


Dept. E1, 81 Spring Street, N.Y. 12, low heat sources down to 100 C. Additionally, their small size and 


New York, U.S.A rugged construction qualify them for the majority of infra-red applica 


in Canada tions in industry 
Rogers Majestic Electronics Limited 
Dept. IP, 11-19 Brentcliffe Road 


Toronto ‘Fs Ontario, Canada 


For further technical information and advice on the use of these 
outstanding photocells please write to either of the companies listed 


here 


ELECTRONIC TUBES sed ronghout the world 


MULLARD OVERSEAS LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON ENGLAND 
ER 


A MEV 44 
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FOR AUTOMATIC 
PORTRAYAL 


5 POUNDS 


e 
4 
ANOTHER EXAMPLE OF 11 “eZe~mman PIONEE 


itermaryr 


PANELSCOP! 
ith mplified ope 


SLSCOPE concept provide 


ATURIZATIO? 
tn i 10 att yoiyn j | tn 
talled in prac equiy 
! ‘ or land 

IMPLICITY 


if it 


OF OP 
nehronized p 1 oO les 
ase 


! 


scilloscope 


trippyeres 
need be) to mi 


for particulat 


PARTIAL KIT FORM 
and tested with choser 


t 


equipment 


rhe PAN 
ynal amplifier 
Phe «ae 


termining compo 


attendal 


yr amplifier 
de «ae 


qd amplit 


in be installed either b 


POWER REQUIREMENT Le 
lt-in high voltage uppl 
ir requirement 


There is a place in your W ate 
tom built o 


one or twe 


equipment for 
price 
requiremet { 


cilloses pe at products n 


May we 


have your 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS, POKETSCOPE 


WATERMAN PRODUCTS 


Want more information? Use post car 


required j 


} COP come 


hineal 


*) 


tom=—built cathoc 
et available at 


following 


only 


an 5 lbs. The NELSCOPIT 
or 


yment 


rotat 
iznal (up to 


for 


ed incoming 
This is ideal 
eed of fiddling with 
The stati 
lle brigntne are lo« 


knob 


conti 


ignal amplifier 


from 5 muillivolt 


full 
base penerator 
attenuat 


nd oof 


time 


nenron 


of line power 

eurren 

vhere B+ and 
upplied 


rman NELSCOPE, 


and heater 


need may 


MANUFACTURERS OF 


PANELSCOPE® 

$-4-C SAR PULSESCOPE’ 

$-5-C LAB PULSESCOPE* 

$-11-& INDUSTRIAL POCKETSCOPE® 
$-12-8 JANined RAKSCOPE’ 
$-12-C SYSTEMS RAKSCOPE® 
$-14-4 HIGH GAIN POCKETSCOPE* 
$-14.8 WIDE BAND POCKETSCOPE’ 
$.14.C COMPUTER POCKETSCOPE® 
5-15-A TWIN TUBE POCKETSCOPE® 
RAYONIC’ Cothede Rey Tubes 

ond Other Associated Equipment 


“1. wm. mea, 


d on last page 


ate 


16 


ary 


monitori 


rs, frequer 


f< 
ta 


RING... 


witen 


d 


ni 


heates 


Operator moves stylus over template 


clamped to table at left, to control drilling 
of etched lower table 


wiring board on 


oyraph Trom dot to 


ty ball-bearing 


operating at a peed ip 
actuated for 


the dri 


rpm ] all 
Vn movement of 


end of 
prie 


mtrois tne 


Drilling 


tne} oyvrapn 


Ihe hment 


abie 


which can 
hand, knee 
vnen tre 
placed in the dot 
template 

) pantoyrapt! 
Ww the l 
template 
m 1:2 up 
in the template | 


hed product 


Automatic Tinning 
Of Relay Springs 


TERMINAI OF relay springs are 


automatically fluxed, tinned and 


ejected in OupSs of 31x by a 


macnine 


lifton, N. J 


oldering 
the (¢ 


developed in 
plant of Federal 
and Radio Co., a 
[T&T 


Telephone divi 


sion of The operator merely 


the to the 


contact on 
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o ast-accurate PROCESS DATA 


automatic data processing! IN MINUTES 
INSTEAD OF DAYS 


THE RADIATION, INC. DIGITAL DATA HANDLING SYSTEM 


Q acc | 
8 | . 


ey " a . : 
EI UR Se et 
| tr nit _Pibet 


)d}esaee , 


la Hf — 
ee. 


-- 


; 4 oan je es ' 
penahels Ee 


= b= bce 


— 


WHATEVER FORM YOUR ORIGINAL DATA IS IN — . FEATURES: 


@ direct analog voltages High-speed operation 


es output from any telemetr y system Automatic programming 


© outout from most dole collection svsiems Digital operation throughout 


’ 
Extreme accurac y 


Flexibility 
Instantaneous Quick-Look anal« 


this equipment converts the raw data, either anal »g 
or digital, to digital information acceptable by high 


speed computer: 
Integral zero-shift, scale factor, 


and linearization 


Address ing 


- RADIATION h the 


Electronics * Avionics *  neteeenbation 





demonstration 
in reliability 


self-healing metallized 
film capacitors 


in Dearborn 


"The principle of self-healing 


«le pe nds, not on 


metallized film capacitors 
renewal of the dielectric, but on the thinly 
depo ited plate flashing 


away from pune 


tures without carbonization, le aving a 
clean, insulating film area surrounding the 
pune ture 

Compensation for lose of plate area is care- 


fully 


he aling through overvoltages applied to 


controlled; forced breakdown and 


each unit, in manufacture, results in stable 
rated capacitance and unprecedented reli- 


ability at working voltages 


Dear bear nm ecneiecring le live rs othe t be ne 
lita, too greatest range of values, small 
est size, Sizes like these, for example, one 
end insulated 

O18 mfd 200 WV DC, 174" OD x % 
047 mfd 200 WV DC, .235" OD x %" long 


10.0 mfd 200 WV DC, IY OD x 244" long 


O47-200V.D.C, 


| 


@ Operating temperature range 


65°C to 


t 125°C 


@ 50,000 megohm-mfds at 25°C 


@ Low RF impedance and higher self resonant 


frequencies not previously available in sim- 


ilar design 


@ Furnished 


in hermetically sealed tinned 


brass cases, glass to metal seals, bath tub 
or rectangular cases, single or multiple 
sections 


electronic 
laboratories, inc. 


231 SOUTH LA SALLE STREET 
CHICAGO 4, ILLINOIS 


OPERATING EXCLUSIVELY UNDER MIL 059238 


nf’ Use, 


st 


ard on last page 


PRODUCTION TECHNIQUES 


Automatic terminal-tinning machine for 
relay springs. All actions are produced by 
a central cam underneath, driven by an 
electric motor through a gear box. Tinned 
springs drop into tote pan at right after 
flux and drying by covered 


water wheel at rear 


rinsing of 


Fluxing position, with long narrow pan 
ready to bring flux out of main flux bath 
up to terminals of the six contacts on the 
holding pins 

the turntabl 


holding pins at 


loading 
At 


brings 


position 


the loading position, a cam 
the spring-holding arms up 
loading 


fall 
indexes 


at an angle to simplify 


and prevent the spring from 
ing out. As the turntable 
past the loading position, the pins 
are forced apart by a spring as the 
lowered into position for 


arms are 
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Du MONT 


K 1 JE FIN/IT/ION + Acommon ailment of an hereditary na- 
ture, common to certain species of pulse generators. Symptoms: bumps, 
squiggles, and twitches in pulse. Cause: nervous triggering of pulse due to 
too much hydrogen in thyratron (or something like that) 


PRESCRIPTION: Hard tube circuitry for pulse generation 

Du Mont’s done it! Here is a pulse generator that you can depend on 
for high-speed pulses that are clean and accurate every time. A completely 
new hard-tube circuit provides pulses with a broad range of widths, ampli 
tudes and repetition rates, resulting in an instrument that can simulate 
virtually any test condition 

There is no other pulse generator that approaches the 404 in per 
formance, operating ease, or value. Write for complete details . 


® 
D Ay TECHNICAL SALES DEPARTMEN 


LECTRONICS January 


one of the a) series 


Hard Tube Circuitry: Hard tube circuits 
assure jitter-free relationship between 
pulse and synchronizing triggers. 


Repetition Rate: 100,000 PPS 
to single pulse with either 
cee ath LM el ela 


Seed 
er | 


——) 


sti sii ie 


ctcesles 
Viel s 


| 
¥ 


SPECIFICATIONS 
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PRODUCTION TECHNIQUES continued 


= ie on 
cree 


Electronic Designers: 


OVER 240 MODELS 
OF JOY FANS... 


--- Designed especially for 
your applications 


because they are made of 
aluminum or magnesium Castings pro- Soldering position, with contacts immersed 
in narrow inner pan that has been brought 


duced in Joy s own foundries. up out of solder bath by cam action 


design—with motor mounted 


. . fluxing and soldering. This spring 
inside the fan—permits installation any- 


tension prevents the springs from 
where... even inside a duct. ' 
liding off the horizontal pin 
vaneaxial design provides more a 
> 'Tinning—At the fluxing station, 
air per given size than any other type fan. 
‘ cam action brings a long, narrow 
pan out of the flux container and 


Joy’s vaneaxial design is rugged and up to the downward-projecting 
simple. The outer casing, the vanes, and terminals. The pan then retracts, 
motor mounts are cast in one piece Te ' the turntable indexes to the solder 
vibration free. Experience as the world’s ‘ position and a similar long, narrow 
largest manufacturer and supplier of pan rises up to the terminals from 
vaneaxial fans to G. E., Hallicrafters, 
Lear, Motorola, R.C.A., Raytheon, Syl- 
vania, means Joy has the background to 
help you with your problems. 

Joy has a complete line of fans... over 
240 standard models with custom de- 
signs available to your specifications... 
fans from 1/500th hp up. Let us help 

.. Write Joy Manufacturing Company, 
Oliver Building, Pittsburgh 22, Pa. In Canada: 
Joy Manufacturing Company (Canada) 
Limited, Galt, Ontario. 


we 
Output end of machine, showing screen 

Write for FREE | WORLD'S LARGEST MANUFACTURER os oo 
35-39 bucket water wheel that brings springs 

\ Bulletin 135- OF VANEAXIAL-TYPE FANS up out of rinse water bath and through 


WSW 16346-135 hot air blast for drying 
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As the Sigt (y 


research, it 1s not surprising that Marconi 


| 


I 


had 


ave long and unrivalled 


mental field Gsenerators are available which 


practically requirement and 


added 


new 


continually be to tl already 


ing 


at present availabk 


F.M./A.M. SIGNAL GENERATOR 


TYPE TF 1066 


il 


ly 


in 


MARCONI 
INSTRUMENTS 


HEAD OFFICE: MARCONI. INSTRUMENTS LTD 
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MARCONPS 
have just what 
is needed! 


purious 
direct al 
d | 
monitored and 


Level 


Precisi 


ji 


rf 


all bands 


nultiple yutput rales 


on M 
\.M 
@ Output 


requency e | 


uf LOO be 
up to at least 


monitor ane var 


deviation, @ 


10% depth 


lo ari 


le variable 


Ine 


on 


om U microvolt to 200 millivolts, @ n re 


with 
1 


ental Tunings frequency change indicated 


ectl tlibrate meter 


44 NEW STREET NEW YORK 4 


CANADIAN MARCONI COMPANY 
6035, COTE DE LIESSE 
MONTREAL 9, CANADA 


ST. ALBANS, HERTS., ENGLAND 





PRODUCTION TECHNIQUES continued 


out of the pot of molten solder. 
7 LTERS 5 Dwell time here is ample to give 
good tinning. The pan then re- 
tracts, the head indexes to the 
a ejection position and a cam- 
operated blade knocks the tinned 
springs off the pins into a water- 
cooling wheel. 

The technique used for bringing 
the solder up to the terminals 
minimizes dross problems, so only 
an occasional wiping of the solder 
surface is needed. A fresh film 
of beeswax is placed on top of the 
solder about four times a day. 


> Cooling—A series of cups made 
from brass screen are mounted on 
a motor-driven wheel that brings 
the springs out of the rinsing 
water and through a blast of hot 
air before allowing them to drop 
down a chute into a tote pan. The 
rinsing removes any residual flux 
The heater and fan for drying the 
springs are located under the ma- 
chine and the hot air is brought 
up to the screen wheel by a stove 
pipe 


Thread Insert Speeds 
Probe Tip Assembly 
A WIRE THREAD INSERT made by 
Heli-Coil Corp., Danbury, Conn., 
solve three assembly problems 
imultaneously on molded nylon 
| probe tips made by Tektronix for 
Ua use with oscilloscopes. The in 
sert protects the relatively soft 
molded nylon threads from wear 
BY when changing tips on the probe, 
forms part of the electrical cir 


cult and holds in place a thin coppe) 


aye Because the probe tip is less 


than an inch long, the inserting 


“AlRD 


TRANSFORMER CORP 





Wire thread insert provides strong, wear 

resistant threads in nylon plastic, holds 

4055 REOWOOD AVE copper disk in place and provides good 

VENICE. CALIFORNIA , electrical contact between probe tip and 
; probe 
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expand your aE el 


| mae 
oscillograph capacity as your Pet PeELee 


‘Recording 
Oscillograph 


needs demand... 


Series 700C ose graphs 
provide 1 to 60 channels 


The 700C oscillograph 

will fill your minimum 

recording needs, yet will readily 
expand to cover your broadest 
requirements. For instance: 


@ You can start with a minimum budget recording 
oscillograph and equip it for one-channel recording 

if you like. But this same instrument can easily be 
expanded to a 60-channel instrument as it takes on its full 
complement of five magnet assemblies holding twelve 
galvanometers each 


@ It's easy to insert more galvanometers as needed 

Each Heiland magnet assembly is completely pre-wired with 
galvanometer and heater connections. When several more traces 
are needed, another magnet assembly can be installed without 
special tools in less than 15 minutes. Neither model requires 
dummy galvanometers; there is no need for a full complement 
Panel for 115 volt 
50-to-400 cycle AC 
power npw @ The 708C, using 8-inch paper, will record one phenomenon 
or 46. The 712C, using 12-inch paper, records from 1 to 60 

phenomena. Both models will also operate on any width paper 

down to 2". Paper speeds are from .04 to 144 inches per second 


of galvanometers 


@ Use the same instrument on DC or AC just specify 
the proper power supply panel 


@ Use either instrument on the work bench, in a relay rack, 
or in airborne or mobile installations. 


Por complete details, write for Bulletin No. 700 EK 


MiNNEAPOL ' s 
Hon ywell 5200 E. EVANS AVE., DENVER 22, COLORADO 


a ed ee ee INSTRUMENTS SALES—SERVICE FACILITIES AROUND THE WORLD 
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pencn vise and 
the tip is brought to the inserting 


Vastest | tool, instead of the convention: 


method of bringing the tool to the 


part. The insert is placed in the 


fully automatic : tool and prewound. With the bra 


toroidal 


cou winder! 


World’s fastest winding machine with 


automatic core rotation... 


4 


Inserting tool is held in vise Insert is 


.. . produces antlorm coils 


placed in tool and prewound 


automatically 


Winding compact, uniform toroids quickly 
is no problem with this machine. Boesch 
TW 200 has an automatic core holder and 
rotating assembly that eliminates any man- 
ual coil handling during winding. The 
result? Every coil is wound evenly; each 
toroid is an exact duplicate of the previous 
design. What's more, this easily operated 
machine winds all types of magnet and filar 
wire including silk, cotton and Teflon 
or sleeve covered wire ... operates at fixed 
or variable speeds . . . produces toroids 
with .218” ID through 5” OD in AWG 
#20 through #42. Get full details on the 
Boesch Automatic Coil Winder and _ all 
Boesch machines today. Write for Catalog 


co 
Jd A now 


Z0esch Automatic and 


Semi-Automatic ma 
< BOESCH MANUFACTURING 

chines feature inter 

changeable shuttle 
equipment, easily adapt COMPANY, INCORPORATED 
ing them to all your 
d eds ne 
ee = DANBURY, CONNECTICUT 


of many advances pio 
neered by Boesch 


Comparison is the best test of excellence. See for yourself why 4 


Soes manufactures the world’s most superior winding machines. 
Boesch I ’ = ' ! . & With brass tip and copper disk assembled 


plastic body is placed in a hand-held jig 
while insert is turned into body 
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FAST...PRECISE...AUTOMATIC FAST, AUTOMATIC MEASUREMENT of a 


wide range of resistance values, with an excep- 

RESISTANCE MEASUREMENTS tionally high degree of accuracy, now is avail- 
able in Non-Linear Systems Digital Ohmmeters. 
Resistance values are displayed in a horizontal 

FOR LABORATORY OR INDUSTRY line on one-inch-high luminous numerals clearly 
legible at distances to 30 feet. The readout 
decimal point location and range selection are 
automatic. And these instruments feature the 
exclusive NLS oil-sealed stepping switches, spe- 
cifically re-designed for NLS digital equipment. 
This feature has been time-tested in the widely 
accepted NLS Model 451 Digital Voltmeter; it 
guarantees Maximum maintenance-free life of 
stepping switches even in the presence of dust 
and humidity. Accuracy, ruggedness, high-speed 
automatic operation, reliability and economy 
adapt NLS Digital Ohmmeters to a wide vari- 
ety of applications in laboratory, production, 
inspection and field testing...even with 
unskilled personnel. Ask your nearest NLS rep- 
resentative about these instruments...or mail 
the coupon below for full details. 


CHARACTERISTICS 


Model 758 (4-Digit Display) 

RANGES OOOLK to .9999K 100.0K to 999.9K 
1.000K to 9.999K 1OO00K to 9999K 
1D.00OK to 99.99K 

ACCURACY: +0.1% of value read or | digit, which- 
ever quantity is greater 

Model 759 (5-Digit Display) 
RANGI ACCURACY 

O.OOOTK to 9.9999K (O.01% + 1 digit) 

10. 000K to 99.999K (0.01% + 1 digit) 

LOO0.00K to 999. 99K (0.03 +1 digit) 

1000.0K to 9999.9K (O00 4 Sige) 1 Ug 

(0.1% +1 digit) to 10 meg. 

Percentages are expressed as % of value measured 
BOTH MODELS 

RANGE SELECTION & DECIMAL LOCATION: Automatic 

sizes: Rack Mount—5'4" H, 19" W, 15%” D. 

Bench Top (Portable) —11"°H, 84° W, 15%" D, 

WRIGHT: 33 Tb 

PRIMARY POWER: 1/5 + 1O0v, 60 cycles, 75 watts. 

ACCESSORIES: Data printing provision with auto- 

matic print control and Clary Printer or Elec 


Y available in 
tric Typewriter 


either rack mount or portable 
Connection and automatic control for card or 


Portable model is pictured ahove. 
paper tape punching equipment, 


Multi-channel input scanners 


non-linear systems, inc. NON-LINEAR SYSTEMS, INC 
Del Mar, Calif. * Phone: Skyline 5-1134 Dept. B-157. Del Mar Airport, Del Mar, Calif 


Send new Technical Bulletin 1256 with full 
information on NLS Digital Ohwmmeter 


ORIGINATORS OF THE Models 758 and 759 
DIGITAL VOLTMETER 


Digital Onmmeters * AC-OC Converters « Data 

Reduction Systems * Digital Readouts + Peak 

Reader Systems * Binary Decimal Converters 
Digital Recording Systems 
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DECADE RESISTANCES 
& VOLTAGE DIVIDERS 


delivered from stock 


Accuracy: 10 ohm: Temp. Coeff.: +-0.002% per de 


| 
abo 


Maximum Load 


Frequency Limit 
to 2 


DECADE RESISTANCE BOXES 


Total 
Resistance—Ohms 


UNMOUNTED DECADE RESISTANCES 


Total 
Ohm Steps Resistance—Ohms 


DECADE VOLTAGE DIVIDERS (Potentiometers) 


Tota 
Or Step Re tance—Ohms Price 
+ 


SHALLCROSS MANUFACTURING COMPANY 


522 Pusey Ave., Collingdale, Pa. 


Shalleross 


Want more information? Use post card on last page 





Method of using hook at end of probe tip 


probe tip and copper disk in place, 
the assembly is placed in a special 
hand-held jig developed by Tek 
tronix and the insert is wound 


into the pla tic body It is now 


ready to receive the 10-32 thread 
of the probe. Inserts are installed 


at the rate of about 120 per hour 


Handling Rack for 
Magnetic Cores 


ORDINARY drinking straw facili 
tate handling of small wound tape 
magnetic cores during manufacture 
and testing in the Butler, Pa., plant 
of Magnetics, Inc. A drilled block of 


vod hold traws vertically while 


Drinking straw rack for handling smali 


wound tape magnetic cores 
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Even in the most remote areas, wings aloft are 
guided on their way by Aerocom’s new medium 
range Aerophare Transmitter. This transmitter 
was designed and built to provide long, trouble- 
free service with no attendants...even where 


the total population is Zero. 


AEROCOM’S 


Dual Automatic 
Package-Type Radio Beacon 


for completely unattended service. This aerophare (illustrated) consists of two LOO watt (or 50 watt) 
transmitters with keyer, automatic transfer and antenna tuner, (Power needed 110 or 220 volt 
0/60 cycle 20 V.A. for 50 watt, 630 V.A. for 100 watt.) 

Ire quency range 200-415 kes.: available with either « tal or self excited oscillator coil 
High level plate modulation of final amplifier is used, giving 40% tone modulation in LOO watt tran 
mitter and 60% in 5O watt model Microphone P P switch interrupts tone, permitting voice operation 

The “stand-by” transmitter is selected when main transmitter suffers loss (or low level) 
ol carrier power or modulation Audible indication | iit Ing receive! tell which transmit 


ler is in operation 


Unit is ruggedly constructed and conservativels ted, providing low perating ind main 


tenance Costs 


Also available in | K.W. and 4 K.W. Models 


A-134 


AER COM 3090 S.W. 37th AVENUE @ MIAMI 33, FLORIDA 
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There’s a dependable 


“Condi” 





for every electrical circuit 





AN3057B 
Cable Clamp 





AN "A" 





AN "C"” 
Pressurized 





AN "E” 
Environment 
Resistant 


Phese electrical connectors are de signed and built lo 
provide maximum performance under the most rugeed 
operating conditions. 

Well recognized for outstanding characteristics of 
resistance to moisture and vibration, these connector 
ire provided ina variety of LN types 

Our Sales Department will be glad to furnish com 


ple te information on request tr 


SCINTILLA DIVISION OF 


SIDNEY, NEW YORK 


i e Be é { 
N York ‘ 
Rey ' t 
t t ; i 
FACTORY BRANCH f rs 
117 E. Providencia Avenue, Burbank, California * 512 West Avenue, Jenkintow 
Pennsylvania © Stephenson Building, 6560 Cas Avenue, Detroit 2, Michiga 
1906 North Port Washington Road, Milwaukee 17, Wise * American Build: 
4S. Main Street, Dayton 2, Ohio © 8401 Cedar Springs Road, Dallas 19. Texas ¢ 
Boeing Field, Seattle 8, Washingt ©1701 "“K" Street. N. W.. Washingt 6 Dd { 
inf ' { ti Use 5 1 j ‘ ; 


TION TECHNIQUES continued 


‘ are dropped over the end 
During testing, untested cores are 
removed from one straw, tested and 
then placed on another straw ac- 
cording to the core’s characteristics 
The shipping department packs the 
traw vith the cores to provide 


easy handling during wrapping 


Coil Winder for 
Miniature Toroids 


By J. R. GOODYKOONTZ 


Peplot HAND WINDING of minia 


t 


Lure { 


oroidal coils is eliminated 
completely by an automatic coll 
vinding machine produced by the 
Weapons System Development Lab 
oratories of Hughes Aircraft Co 
An ordinary needle, threaded 


vith a length of magnet wire, 1 





Coil-winding machine for miniature to 


roidal cores uses sewing action. Rotating 


magnet moves needle in circular path 


passed through the toroidal core in 
a simple sewing action. A motor 
driven permanent magnet move 
the needle in a circular path, a 
hown in Fig. 1. Each time the 
magnetically controlled needle 
passes through the toroid, a turn 
of wire is placed directly around 
the irface of the core. As the 
toroid is wound, it rotates so that 
the turns of wire are evenly dis 
tributed. The size of the toroid to 
be wound in this manner is limited 
‘ entially by the size of the needle 
that can pass through its center 

> Older Methods — Prior to this de 
velopment, the only winding ma 


cnine available to the ind istry Va 
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FOR THE Ate CONSECUTIVE YEAR 


ENGINEERS 
ma RATE LAMBDA 


FIRST 


in all 


QUALITY CONTROL assures you of long, dependable 
service from these assembly-line-produced power supplies 


Power Supply 


Surveys 


Every independent 

erences has shown : 
Lambda. In the most 
leading electron p 
y Spec ify powel uppli 

eee 

HERMETIC SEALING PRO- MECHANICAL INSPEC- 
CESS provides for complete TION at every relevant 
quality control. Lambda makes point means trouble- 
all its own transformers. Tr eel ee olan ol tional proof that the mors 


than 2% times ov the 
facturer. This is the grea 
erence yet. Here is addi 


opportunities users of power 
supplies have to try Lambda 
equipment for themselve 
the more they recognize the 
superiority of these out 
standing unit 
We suggest that 
spect Lambda powe1 
plies in use in your ow 
area. We will be happy 
vide name of n 
iser Ask the car 
opinion of the men 
work with this preci 
engineered equipment daily 
ELECTRONIC INSPECTION TYPICAL NEW LAMBDA “‘COM-PAK” MODEL 
Peel ril- alte MoM leeh dala 200-400-800 MA units) occupies a minimum 


sistent quality and elimi- amount of space, delivers maximum per- 
nate in-service down-time. formance, is easy to service and maintain 


SEND FOR NEW 
iS owe! CATALOG 67 
supotie® Just off the presse 


and 


/\ LAMBDA: 1 iii 


The first name in power supplies 


n for 
‘ ifie of 


D.¢ 


T1-11 131 STREET @ COLLEGE POINT 56, NEW YORK 





AMPLI-VISION-TELCON 
HELICAL MEMBRANE CABLES 
FOR EVERY HIGH FREQUENCY APPLICATION 


4 oe 


= 


Combining low attenuation with minimum VSWR, Ampli-Vision Telcon 
Helical Membrane Cables have perfect characteristics for RF use... uni 
form frequency response ...low temperature coefficient for all electrical 
characteristics . . . low noise level . . . high signal handling capacity . . . 
utmost flexibility permitting ease of installation . . . perfectly matched 


fittings and terminations . . . ALL THIS AT LOW COMPETITIVE 
PRICES 

Ampli-Vision-Teleon HM series cables consist of an inner copper con 
ductor separated from an aluminum outer sheath by a helical polyethylene 
membrane. This cable is furnished either with a bare aluminum sheath 
or a vinyl protective sheath extruded over the aluminum. 


CHARACTERISTICS OF AMPLI-VISION-TELCON HM CABLES 
Cable Code AVI1 | AVIO 


Characteristic Impedance | 
(Ohms) 50 


Nominal Diameter . M,” lle” yn” Via hy” | 3%” 


Attenuation (db/100 ft.) 
1 Mc/s 0.048 | 0.024 | 0.083 0.0115 
1000 Mc/s 18 105 |29 0.67 
| ; 


t 
Power Rating (Kw) 


1 Mc/s | 12 21 59 13 230 
1000 Mc/s 0.57 | 135 | 0.37 | 43 


+ + 


Max. R.F. Voltage Kv B 


+ 


| 96 233 | 575 150 








2.2 | 45 13 12 
[za 2360 


| Weight Lbs./1000 ft 


A complete tine of other types of cooxial cables is also available from Ampli-Vision. For complete 


information write to Dept. K 


» es * 
ampli-vision 
Products of 


International Telemeter Corporation 
2000 Stoner Avenue, Los Angeles 25, California 


@ subsidiary of 


Paramount Pictures Corporation 


information? Use post card on last page 


PRODUCTION TECHNIQUES 


c WIRE-TIGHTENING 
PULLEY 
\ POSITIONED 
STORED TOROID 


PATH OF 


FIG. 1—-Magnetically controlled needle 
follows circular path and passes through 
toroid once per revolution 


the conventional split-bobbin type 
While this is satisfactory for many 
applications, the minimum inside 
diameter of the finished coil is 
limited by the dimensions of the 
bobbin that must pass through the 
toroid during winding. Thus, it is 
difficult if not impossible for the 
conventional machine to wind wire 
on cores which may have initial 
inside diameters of 1/16 inch or 
less. These small cores heretofore 
had to be wound by hand—a method 
which was tedious, slow and often 
prohibitively expensive. 


>» New Machine—Besides the basic 
device of the magnetically con- 
trolled needle, the winding machine 
employs auxiliary mechanisms for 
accurately guiding the needle dur- 
ing its entry into the toroid, dis- 
pensing and holding the _ toroids, 
tightening the turns and preventing 
wire kinking. 


> Needle Control — The winding 
machine has a smooth horizontal 
working surface made of a non- 
magnetic material. The rotating 
permanent magnet is situated just 
beneath the working surface. The 
threaded steel needle is placed on 
the working surface so that it lies 
in the field of the magnet. As the 
magnet rotates, the needle follows 
it, describing a circular path. 
Since the radial position of the 
magnet might change slightly with 
use or the position of the needle 
might change with respect to the 
magnet, it is desirable to guide the 
needle in a positive manner just 
preceding its entry into the toroid. 
A flat metal nonmagnetic needle 
guide piece is installed immediately 
in front of the toroid. The guide de 
flects the needle and causes it to 
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+-1% tolerance capacitors are available from Efcon in production lots. Miniature 
capacitors of even greater precision will be made to your order, with either polystyrene 
or Mylar® film dielectric. 

Efcon precision miniature capacitors have the lowest dissipation factors of any 
film capacitors. Both polystyrene and Mylar* film capacitors come in rigid, wax- 
impregnated cardboard tubes and in hermetically sealed metai cases. The hermetically 
sealed types feature glass-to-metal, solder-sealed terminals, and meet all applicable 
MIL specs. 

All Efcon capacitors have extended foil construction with leads soldered directly 
to the foil, to minimize inductance and contact-resistance. 

For analog and digital computers, communications filters, pulse-timing circvits and 
other equipment that demands temperature stability, precision and long-term reliability 


—specify Efcon capacitors! i 
WHERE CLOSE TOLERANCE Ts, STANDARD TOLERANCE 


ELECTRONIC FABRICATORS, INCORPORATED 602 sroanway, NEW YORK 12, WY. 
WRITE DEPT. KX FOR TECHNICAL DATA “DuPont trademark tor polytetrativercethylene | 


TRONIC S } wy ] ] Vant + Jse post vd or 13? page 


259 





PRODUCTION TECHNIQUES 


traight line immedi- 
ately prior to and during its entry 
into the toroid, as indicated in 
Fig. 2 
Thus, if the toroid 1 positioned 
vith respect to the guide, no great 
attention need be paid to the path 
which the needle would take with 


out the guide. Tolerance require 


ments on the magnet driving and 

Ci n nou neces positioning mechanism and the field 
configuration of the magnet are 

thereby reduced, with the result 


new /RIMPOTS | te Til te to i 
for quick assembly 


130 /RIMPOT " 
solder-lug type 


You can solder your hook-up wire direct to this instrument, and eliminate 

splicing. Terminals are standard flat, slotted lugs to provide fast, secure 

connections FIG. 2--Guidepiece causes needle to 
The silver-plated solder lugs are extremely rugged. Instrument is not travel in straight path preceding entry 
affected by soldering iron temperatures into toroid 


205 TRIMPOT’ ay ei elk tilt spl 


of dispen ing a torodial core, hold 


for : ing it in the proper position with 


or te respect to the path of the needle, 
printed circuits -. —* and rotating it during winding so 
the turns of wire are evenly di 


tribute ; 2 . yy ”» 
Round pin terminals on this unit may be plugged into holes in your ributed is shown in . 3. Her 


printed circuit boards for dip soldering. Terminals are gold-plated copper, the toroids are stored in a groove 
1%," long, .028" diameter, and spaced in multiples of 0.1”. Mounting is formed by the two vertical mem 
accomplished by 2-56 screws through body eyelets, or by pins only ’ By rotating the dispensing 
vheel, a single toroid is caused t 
drop down the groove. The toroid | 
al 


/ 


vanced to the winding po 
BOTH UNITS PROVIDE a usable potentiometer range of 98%, and low residual 


resistance either end, 0 to 1%. Low temperature coefficient wire is utilized in 
the precision wirewound resistance elements. 


in all other design features, these instruments are similar to the original Model 
120 TRIMPOT. Each is subminiature in size (14" x x 4"), and weighs only 
0.1 oz. Other characteristics include 25-turn screwdriver adjustment, self- 
locking shaft, and excellent performance under extreme shock, vibration and 
acceleration, Units meet or exceed most government specifications. Delivery 
from stock on standard resistances. Send for Bulletins 130 and 205. 


PR 6 


OURNS LABORATORIES, INC. 


General Offices: 6135 Magnolia Ave., Riverside, Calif 
Plants: Riverside, California—Ames, lowa FIG. 3--Device for automatically dispens 
ing. holding and rotating toroid eliminates 





prohibitively expensive hand operations 
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I his Electronic Reliability Enginee 


to insure his chanes of meeting equ 


ind military acceptance schedul 
Tubs failure (too often and too mn) 
fe major cause of electron tithe failure 
With IE RC Heat-dissipating Tube SI 
the suffering tubes and our mar ith the 
perature were lowered as much as 1 
longer. Schedules were met—ti 
eliability achieved! 
‘spect and nvuestiqate the heat ane 


ure plague jou. Eliminate it with Tk 


available mn é fo? Win ature / 


/ ration 
RC Heat-d 


ature 


/ 
oT ¢ Ie Clron tithe 


lupe 
/ 


IERC literature and latest Octal and Power tube shield Technical Bulletin 


International *~).. 


electronic research corporation 


lia Boulevard, Burbank, Calif 


lube fail 
Tube Shield 
l Powe 


e, 


” available now—FREE! 





PRODUCTION TECHNIQUES 


a push rod. When a toroid is in 
working position, it is held tightly 
between two spring fingers. 


A pivoted lever engages the two 


= ae ee BIG a COMPONENTS fingers at two pins. When the lever 


I moved to the right clo k Vise 


the top finger moves to the right 
and the bottom finger moves to the 

a left by an equal amount. This mo 
tion of the fingers causes the posi- 
tioned toroid to rotate. Since the 
motions of the two fingers are al- 
ways equal and opposite, the toroid 
does not change position; it rotates 
only, 

By positioning the entire device 
properly with respect to the fixed 
needle path and by calibrating the 
push rod so the working position 1 
uniformly chosen each time a toroid 
is inserted, it is possible to place a 
toroid in the path of the needle with 
accuracy and rotate it during wind 
ing without disturbing its align 
ment. To eject a toroid from the 
device, the rod is advanced to the 

right until the toroid is released 


from the ends of the fingers 


> Continuous Threading Afte) 
the first turn of wire is placed or 


j 


the toroid, no additional wire need 


bye upplied to the needle. The total 


length of wire in motion on the 
atn about the 


“BIG D!'leD tor Doystrom, one ; Th eee - get machine after the first turn i 
of the big names in electronics Tag P , h . vrapped is equal to the diameter of 
and control components—D for ‘ : ee th 

dependability that is built inte a Pt he fe. \ 

each Daystrom product. i be fe hd We ; : As each succe ive turn 1s applied, 


the length of wire in motion be 


circle traversed by the needle 


comes lie , With the result that the 
Daystrom Pacific Corporation, backed by its family of ~S orbit of the needle j hortened o1 
Daystrom operating units (Daystrom Instrument, Day , . 
strom Electric, Daystrom Nuclear, Heath Corp., Weston p ” opposite the toroid position 
Electrical Inst. Co., Daystrom Systems) turns out the finest h v wire length 
Gyros, Accelerometers, Intervalometers, Potentiometers 
and allied components —- components whose accuracy Interesting, well-paid positions 
and dependability help ‘‘pin point’ the target for many with an exceptional future are operation sin ie needle will fol 
of today's and the future's guided missiles. available to qualified engineers. low the magnet even though it 1 


is not tal » the winding 


restrained | n V1 Oo move in 


GYROS, POTENTIOMETERS, ACCELEROMETERS, INTERVALOMETERS AND ALLIED COMPONENTS 


Write mow... tor tree facilities brochure 
and product catalogue sheet! 


PACIFIC CORPORATION 


A subsidiary of Daystrom, inc 


3030 NEBRASKA AVENUE 
SANTA MONICA, CALIFORNIA 


D for DAYSTROM — DEPENDABILITY ; Examples of machine-wound toroids 
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The 20th Century’s most challenging 


opportunity for the creative engineer... 


Automatic Control Systems 


for tomorrow's needs and hypersonic speeds 


len years ago when AUTONETICS 
its work miles per hour 
thinking had to be abandoned. The 
task of developing guidance and con 
trol systems for the Air Force SM-64 
NAVAHO Intercontinental Missil 
could 
design, manufacture, test and produce 
controls that 


would operate in environments and 


hegan 


demanded engineers who 


in quantity automati 
at speeds nevel before experien ed 

Today —because of its proved abil 
ity to convert ideas into en 
fact AUTONETICS is one of the few 


organizations 


neering 


in the world with a 
unique stockpile of experience in 
information processing, inertial navi 
gation. flight controls, armament con 
trol systems computers and other 


automatic control systems 


MINDPOWER AND FACILITIES 
The projects we are 
AUTONETICS call 
mindpower and environmental 
facilities 
We have 


them a new 


pursuing al 


for extremes in 


the facilities 


\utonavigation building 


among 


where each cubic inch of air contains 


fewer than 6 dust particles where 
temperature variation ts held to plus 


Or minus | 


And we have a | light lest Section 
ser ond to none 
frankly, we'd 


The mindpower 
like to find more of it 


Ik YOURE THE 
LOOKING FOR. 


you have knowledge, enthusiasm and 


MAN WE'RE 


imagination tempered with judg- 
ment. You're both research and pro 
a dreamer and a 
At every level 


of experience, you'll have an oppor- 


duction-minded 
doer at the same time 
tunity to conceive and activate an 


idea. Then prove it a better way! 

And you ll do it in a management 
climate that stimulates pe rsonal 
with the 


re sponsibility, professional recogni- 


growth—and rewards it 


tion and material benefits limited 
only ‘by your own ability. Your own 
stature be constantly 


ac ademi can 


enlarged by our Educational Refund 
Plan 
universities are nearby 


Write today for full particulars. If 


you re the man we're seeking we'll be 


and some of the nation’s finest 


vlad to arrange a personal interview 
where you are how residing 

Write: Mr. A. Brunetti, Autoneties 
engineering Personnel, De pt. 911 


1-F Box AN Bellflower ( 


ilifornia 


ADVANCEMENT IS RAPID WHERE GROWTH IS RAPID 


Autonetics A) 


A Division of North American Aviation, Inc 


AUTOMATIC CONTROLS MAN 
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New Bi-Directional 


Power Monitor 


MODEL 164 


Quickly measures incident or reflected power, 
simplifies matching loads to lines 


or continuou Micuasuring 


matching of loa tO line 
omy, since only two plug-in elements are required for coverage of all frequencies « 


1,000 me and wattages 10 to 500 watts. Two plug-in elements cover, respectivel 


1 compact, versatile, bi-directional monitor for intermittent 
of incident or reflected power, or convenient and precise 


Che instrument offers unequalled measuring ease and econ 


) 


» tO 


»« 


to 


Q me and 200 to 1,000 me. Both have 4 power ranges: 10, 50, LOO and 500 watt 


Accuracy 18 ) full 


of its com 

aircralt 
(one or both | 
coupler may be 
equipped tor mos 
selects imcident or 


power. No exchan 


Power Ranges: 


full ile cr 
Accuracy: 
Insertion VSWR: | « 


Impedance: 90 oli 


ile. No auxiliary power is required to operate the instrument 


and wide range, Model 164 is ideal for portable application: 


ell as laboratory use. It is supplied in a sturdy carrying cas 


nts supplied as ordered) and both meter and directional 


from the case for remote monitoring. The monitor may be 


ctors normally employed with 5O ohm lines. A twist of the wrist 


Ver, OF any power range without requiring removal of 


in clements is necessary to read low levels of reflected power 


TENTATIVE SPECIFICATIONS 


OU watts Frequency Ranges: 25 to 1,000 mc. Two 
plug-in elements 


Low Frequency Element: 25 to 


High Frequency Element: 200) & 


hange without note 


Sierra Electronic Corporation 
San Carlos 2, California, U.S.A 


i Ny Canada: Atlas Radio Corporation, Ltd 
ierr i) eee 
SS M , i ' Freaue V ere 


Sales representatives in 


264 


plers, Wave A yrer 

eband RF Transformers 

ters, VHF-UHF Detector 
Reflecti« efficie 


later Loads, Therm 
ye Amplifiers 


major cities 


re information? Use post card on last page 
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shorter path eacn revolution. Of 
course, this process cannot continue 
indefinitely. A point will eventually 
be reached where the magnet will 
lose the needle and the needle will 
top. With the machine in its pre 
ent state, as many as 20 turns have 
been wound before losing magnetic 
control of the needle. As many a 
nine windings of 15 turns each hav 
been put on a single core 

The restricted numbe1 
per winding does constitu 
tution, though not a serious one be 
cause this is a greater number than 
is required for most applications 
The number could be increased by 
increasing the strength of the mag 
net, by increasing the permeability 
of the needle, or by moving th 
magnet along a continuously a t 
able track 


> Turn Tightening 
available for pulling the turns tis 
ubout the core is the force exerted 
on the needle by the magnet rile 
this mapnetic force 1} 
move the needle and the wire, it 
not enough to pull the individual 
turns to the degree f tightne 
desired 

Turn tightening i 
the mechanism show 
Here, a small turntable 
in the center and flu 
working surface of the 
chine. This’ turntable 
clockwise by connecting 
to the shaft of the motor which 
turns the magnet. A rubber-rimmed 
vheel is positioned so that it en 
yages the turntable. When the turn 
table rotates, it causes the wheel t 
rotate since the latter is free to 
turn on its shaft. The wheel 1 
canted so that its outer edge 1 
lifted above the turntable surface, 
facilitating the passage of the wir 
under the wheel 

When the needle and the wire 
in the position indicated, the 
is in a relatively taut conditio 
this point the wire passes bet 
the turntable and the wheel 
the time the vire i 
tween the turntable 
it is moved slig! 
This slight tus 
about the core 
position of the 


the turntable 
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For your Magnetic Shielding Problems... 


MUMETAL is the answer! 


Write for your copy 
‘“*MAGNETIC MATERIALS” 


This 32-page book contains val- 
uable data on all Allegheny Ludlum 
magnetic materials, silicon steels 
and special electrical alloys. Illus- 
trated in full color, includes essen- 
tial information on properties, 
characteristics, applications, etc. 
Your copy gladly sent free on 
request. 


ADDRESS DEPT. E-85 


ELECTRONICS 


CCST SSE HSE EEE HEHEHE EEE HE HEHEHE HEHEHE 


Mumetal shields will give instant 
relief to interference caused by 
extraneous magnetic fields. This 
material can cure many troubles— 
solve many a problem for you. 

Use it where high permeability is 
required at low flux densities, such 
as in input and microphone trans- 
formers, hearing aid diaphragms, 
instruments, wire and tape record- 
ers, etc. For properly heat treating 
Mumetal, we can also offer commer- 
cial hydrogen annealing facilities. 

A fund of technical data on shields 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum 


Warehouse stocks of Al Stainless Steels carried by all Ryerson plants 


Want more information? Use post card on last page 


and other applications for Alle- 
gheny Ludlum Mumetal is available 
—let us help with your problems 

In addition to Mumetal and other 
high-permeability alloys, we offer a 
range of magnetic and clectrical 
alloys and steels that is unmatched 
in its completeness. Our services 
also include the most modern facili- 
ties for lamination fabrication and 
heat treatment. @ Let us supply your 
requirements. Allegheny Ludlum 
Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. 


Stktis or THE 
ELectaowic AGE 


QM 





PRODUCTION TECHNIQUES continued 


can be adjusted through a consider- 


able range. 
56 153 
RUT Ts 
> Antikinking During the _ de- 
velopment of the machine, the wire 
aT 
900-2100mc frequently became kinked during 
the winding operation because for 
eT) half of each cycle the wire was ina 
rim itnt slack condition and essentially un- 
controlled. The kinking difficulty 
ERY was overcome by placing a plate of 
ius nonmagnetic material parallel to 
and 1/16 inch above the working 
surface. This left room for the 


ADVANCED ENGINEERING IN PRECISION R.F. 


SIGNAL 


and S WEE P 


FIG. 4—Threading mechanism, showing 
wheel-engaging turntable 


needle and wire to move freely 


TRANSITRON, iNC. within the 1/16-inch —" but con 


trained the wire to He essentially 
186 GRANITE ST., MANCHESTER, N.H. sera a sg: ae 


‘ lane at all times. This : 
Subsidiary of Van Norman Industries eee oe. “ . 


rangement can be seen in Fig. 4 


Heat mann 


Transitron offers a complete line of precision VHF, UHF and SHF 
SUM me eee mem eae mee 
The exceptional accuracy of these generators allows precise necessary to thread the needle each 
measurements for standing wave ratio, receiver sensitivity, noise time a new winding is applied. The 
TCM Cea re Pe uae) es 


> Improved Production—It is not 


operator is continuously supplied 
The latest Transitron development, the SG-132 Precision Sweep 
CUP Ce ere a ee ee 
A eee ee eT 40°% of the threaded at a preceding station; 
center frequency, from 15 to 400 mc with an accuracy of thus. a new needle is used for each 

ee ee 
drift, plus extreme flatness of output over the entire swept 
band. A built-in crystal calibrator provides frequency «checks With such a production scheme, a 
within 0.01% throughout the frequency coverage 


vith needles which have’ been 


vinding 


fairly rapid production rate should 
be possible even with the machine 


SLL Saab in its present form. To improve 

Mod $6-109. 400-1000m« heh elie adds production, 
@ Frequency Accuracy +05 

Mod $6161. 90u 2100m« AU are possible 


anna . ‘ 
brake mechanism could be added 


certain modifications 
A counter, clutch and 


TTT a LEC ToT @ CW. AM and —M Output 
. j 
a en TE rT which would automatically stop the 
+ 7¢ at any frequency 
ary 
Constant output under all of turns have been wound. Winding 
Attenuation Pu ee UTE eel) 


Frequency Accuracy 1 3 
machine when the required numbe1 
Power Output Rk eels 


Power eae Tas 01 to peed CO ild be Ine reased The toroid 
SE 50 ohm P . > 
utpu ras () | Rim iMmllaa | ali dispen ing mec hanism could he fur 


Fe P| P 
Provisions for internal pulse Output impe im ulok) 


modulation external mod ee a tie oscope with 
ssf amet hy mae 1A jo ene i put into position by pressing a but 


ther mechanized so that a toroid 1 


ton. The toroid-rotating mechanisn 
POSITIONS AVAILABLE FOR QUALIFIED ENGINEERS could be made automatic by driving 
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Wanted! 


Engineers who will accept the challenge of 


the most urgent program in the free world today... 


Long Range Guided Missiles 


Ten years ago there was only a handful of men in 
the country who said it could be done. Today, more 
and more engineers—their technological noses 
scenting the fact that engineering history is in the 
making —are picking up the gauntlet of the greatest 
engineering challenge American ingenuity has ever 
faced —the race against 
time and the phenomena 
of long range guided 
missiles. 

R« sea;re h and deve lop 
ment that would ordinar 
ily take years 1s today 
of necessity — being tele 
scoped into months. Prob 
lems of aerodynamics, 
thermodynamics, high 
temperature materials 
aeroclasticity—that a dec 
theory 


Dr. E. R. van DRIEST, Chief Sci 
> nationally recognized 


work if 


ent is 
ade avo were only 


nas e Mal in textbooks are today be 
institute of Te , y MS ing solved. What's more 
: ' the production techniques 
to turn thes 
into hardware 


for | aerothermody 


University of 
Tech: and Sc.D 
chule Z if 
Around his t 


‘ « 4 rf rt 
nds ideal opport 


necessary 
olutions 


have been evolved 


Major Missile Center 
One of the major center 
of this activity is North 
American Aviation’s Mi 
ile Development Di 


Contact: Mr. M. Brunetti 
Missile Development Division 


vision. In 1945 North 
American started a pro 
gram of research and de 
velopment in this field. As 
far back as 1948, the first 
NATIY North Ameri 
can Test Instrument 
Vehicle — streaked to tra 
jectory altitude of 10 
miles. One result of this 
type of pioneering was 
complete weapons system 
responsibility for the Au 
Force SM-64 Navaho In 
tercontinental Guided 
Missile a task 
embracing almost every 
field of engineering 


gigantic 


Progress Grows Apace 
We can't give details here 
or describe facilities 
tions, flight tests 


solu 


climactic phase 
come a Mi 


you to he 


But we can tell you this 
engineering chapter is being written 
I he re will never be 


oe ‘ \ 
JIM THOMPSON'S career in mi 

North 
Today 
m is Group Leader of Flight 
Instrumentation at the Missile 
Test Facility. Patrick Aw Force 
Base, Florida. The tre pical ¢ 


jte there | 


sile engineering at 


American began in 195] 


ideal for his fa 


vorite sports — fishing and golf 


anew 
It is reaching its 
a better time tor 


sile I nveineet 


Are You This Kind of Man? 


Can you break with tradition 


MANUEL C. SANZ, Chief of Ma 
terials Research, found unique 
scope for his special talents at 
North American. This Chemical 
with a Masters if 
Physics and Chemistry, is 
named as the inventor in a pat 

t on the famous Chem-Mill 


er 
Process. His 
A 
A 


Engineer 


a LO 
ngeles schoo 


hem-n 


Write today for full particular It 


conventional 
behind and 
explore the unknown with 
the faith that in every 
lies the 


) 
SUCCESSES 


le ave 
methods 


obstacle seeds of 


new 


If You Join These 
Men, We Promise You 


a management climate 
which stimulates personal 
yrowth and rewards tt 
with responsibility, pro 
fessional recognition and 
material benefits limited 
only by your own abilities 
Your Stat 
ure can be constantly en 
larged with our Educa 
tional Refund Plan 
some of the nation’s finest 
close al 


own academu 


and 


universities are 
hand 


youre the man 


we're seeking, we'll be glad to arrange a personal inter 


VICW W here you are now 


Engineering Personnel Dept. 1E 
12214 Lakewood Blivd 


residing 


Downey, California 
A 


NORTH AMERICAN AVIATION, INC, 
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playing golf 


DS 


Se PNY | 
Ne 


COIL CHARACTERISTICS: 


Operating Voltage 
i DC 


14,000 ohms 


up to Zj0 v 
Resistance: up to 
t double wound 
Operating Curent 
0.004 Amps., minimum 
gq lime 


Operatin 


03 Secs., minimum 


CONTACT ASSEMBLY: 
All forms A, B, or ¢ 

‘ etal 

#4 Palladium 
andard 


single 
pile-up. Code 
contacts, st 


ther contacts available 


MOUNTING 
4.4 


Iw 


tapped 


nte 


HERMETIC SEALS, MULTI-CONTACT 


\ 
’ 


POWER, 


A en the man 


Ki IR from 
I oo 


\ 
\\ 


||| 


antl 


(C 


what’s 

your 

handicap For lightning calculations of high 
speed computers and data processing equip- 
ment for lightning responses of guided mis- 
the Type 9 
relay meets all the critical requirements. A 


siles and modern aircraft, new 
miniature telephone-type multi-contact relay, 
the Type 9 combines speed of action, reliabil- 
ity and high resistance to shock and vibration. 
It is available 


terials and with a maximum of 18 springs (9 


in a wide choice of contact ma- 


per pile-up). Springs are 
life. Each unit is individually adjusted 
to insure conformance with rigid operating 


phosphor bronze for 
long 


specifications, 
tically sealed unit, measuring 1” x 15, x 
only slightly larger than the regular relays. 
Work with your man from PHILLIPS on 
any multi-contact, 
A. 


Type 9 is available as a herme- 


vr 


~~ 9 


relay problem power, 


hermetically sealed, or 


HERMETICALLY SEALED RELAYS, ACTUATORS 


HILLIPS 


PHILLIPS CONTROL CORPORATION . . . 


AN ALLIED PAPER CORPORATION 


SALES OFFICES NEW yYorK PHILAL 


WASHINGTON - WINSTON ALEM 


ELPHIA 


LEVELAN 


JOLIET, ILLINOIS 
SUBSIDIARY 


BOSTON SAN FRANCISCO DENVER SANTA MONICA 


DALLAS SUATTLE KANSAS CITY. ST. LOUIS - DETROIT 


and prevents 


PRODUCTION TECHNIQUES ontinued 


it, through 
the 

Even 
the 


on 


iitable from 
motor. 
without 


Lent 


magnet 
such refinement 
laboratory model dem 


that the 


pl e 
trates » general technique 
Miniature 


now 


isa practical one toroid 


wound in sufficient 


fill any 


an be 


quantities to industrial re 
quirement 

This 
tracted from a paper 
the 12th Annual National 
Conference, and is 
iled to be published in its 
in Vol. 12 of the 
National 


Inec., 1956. 


winder description is ab 
presented at 
Elec 
tronk sched- 
entirety 

of the 


Conference, 


Proceeding 
Electronics 


Antenna Support 


A NEW TUBULAR plastic for 


de 


support 


ferrite antennas has been 
Pilot Radio Corp., in 
with Anchor Plastics 
antennas should be as far 
the possible, 
avoid r-f and the 


should prefer 


core 
by 
cooperation 
These 
away 
to 


veloped 


from chassis a 
interference, 
supporting structure 
ably 
netic. 
The 
this 
hip 


sting 


be nonconductive and nonmay 


a holder 


purpose 1 


antenr developed for 


an Ancorene rigid 
extrusion 
to 


integrally 


h-impact plastic 


split tube 


con 
which a 
attached. 
ed for 


chas 


of a 
long flange is 
wo holes 
mounting the as 
is. The 
tenna element. 

The tubular 
ure protects the wire from damagt 
the 


in the flange are u 
embly to the 
part 


tubular holds the an 


strong plastic enclo 


breakage of core 


Plastic extrusion bolted to rear of high 
fidelity tuner supports and protects fragile 


ferrite-core antenna 





fail 


sion and heat 


Variable-resistor trouble caused by 
ure of 
Or by 


spring to resist correo 


weld on 


Nicke! 


Resistor shown is used 


failure to permit sound 


Wirn 
Annoy 


collar. SOLVED INCONE! 
(CukOMIUM 
wm power field also i welding ‘ quipment 
Sliding Inconel 


rivet, as 


lt er 
nueldabil 
Despite TO°F 


sat times, Inconel spring takes 


pring clip 


contact 
sure corroston resistance 
ity, and constant: pressure 
lemperature 
overloads 

Used last 5 International Resis 


Co., Philade Iphia, Pa 


Replaced plated-steel springs 
years by 


tance 


Sticking, fouling, commutation trouble 


on conductive actuating contact prings | " 


countered in miniature thermostats, SOLVED 


Wit Nickel Ac 
Nickel Constant elasticity 


Duna HIARDENABLE 


STRIP wives trie 
unit shown 
held to within 2°14 
Vo drift, no sticking 
“Val 90” 
sists fatigue and relaxation. Made by Valverde 


Veu York 


snap action, In - » 55/36 
temperature control is 
upto Jo0'4 no fouling 
in this miniature thermostat, Ke 


Laboratories, 252 Lafayette 


12, N.Y 


St., 


Electrical-resistance trouble from oxide on 
terminal lug of rheostat. A problem when 
contact brush is moved from resistance wire 
to terminal lug 
Wirt Monen* 


lug allows excellent electrical contact. t 


very infrequently. Sotvep 


Vonel 
sed 
Vanu 


Skokie, 


Nicken-Corprprn ALLoy 


years by Ohmite 


Hou ard 


on rheostats for 22 
Lo SOO] 


facturing 


Illinois 


i 


Liquid-corrosion trouble due to attacks by 
and the like. On 
of strip heaters, for « xample 
Monet." 
sheath 

well as COTTOSILES, 
O°} 
W aage Electric, 


chemicals brine whic ithing 
Sorveo Wore 

This Monel 
heat a 


yet permits delivery of 


Nicket-Coprrn ALLOY 


resists deterioration from 


heat up to j Unit shown is product of 


Inc., Kenilworth, N. J 


» 


and heat trouble often 
electrical 
continuously 
Sorveo Wiree “R 
Vacnining Nieker-Corren 
Monet, € nits 
ite hel capper 

together 
Hoo} 
quick make-break connection of watertight, 
gas-tight above “Hot Zone” 
Klectrical Connector that defies vibration 
Produced by American Phenolic Corp. 
1830 South 54th Ave., Chicago 50, Il 


Vibration 
problems to de 


pose 
<pgner of con 
tine d for example 
at 800°R in 
Monet Pues 
Annoy Ohne Coast 
cated 


neter rust of 


nectors 


fabri 
alloys 


Show no 


from these 
freeze 
Permit 


carbide precipitation at 


joint sie h as 


Trouble-spots... 


removed by designers using Inco Nickel Alloys 


Take no chances. | se con 


designs 


Those illustrated ive tro 


(Component manutacturet 


properties, spec ifie ele ctri al 


poner ts that will back 


uble-free performance thanks 
to vital parts made from Ineo Nickel Alloys 
use Inco Nickel 
parts require combinations of prope rties. High mriec hanical 


prope rties, 


up your ability 


Ine o's re 


check with us. 
Alloys where 
67 Wall 


Street 


corrosion resis 


tance, resistance to high or low temperatures, good work- 
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earch staff can ree 


our trouble. So whenevet 


ind machinability. 


ommend the right alloy for 
you have a component problen 


The INTERNATIONAL NICKEL COMPANY, inc. 


Keo vew York o, %. I 
ANCO, 
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New Products 


na lh on NS el 


77 New Products and 49 Manufacturers’ Bulletins Are Reviewed 


. Control, Testing and Measuring Equipment Deseribed and 


Ilustrated 


SILICON RECTIFIERS 


TEXAS INSTRUMENTS IN¢ 
Lemmon Ave., Dallas 9, 


6000 
Texas, has 
announced four new 
1500-9 


junction 


production 


types of single element 


grown rectifiers featur 


ing welded case construction 
Ideal for use in series in ert power 


supplies and similar h-v 


these 


circuits, 
ilicon rectifier 


150 ¢ ; 


miniature 


operate stably to have fot 


ward current ratings to 125 ma 


They are immediately available 


THYRATRON 


saves 


F-M RECEIVER 


. Recent Tubes and Components 


in welded cases 


circuit components 


Kip ELECTRONICS CorP., 29 
Place, Stamford, Conn. 


Holly 
Type KP 
“0 coincidence thyratron may be 
ised in circuits where the coinci- 
dence of three 
hould fire the tube. 


Operating on 


two or signals 
the principle of 
ion deflection, the KP-80 may find 
application in computers, automa 
tion control apparatus, coding o1 
programming devices, counters, or 
wherever 


coincidence function i 


to be performed 


for multiplex operation 


BROWNING LABORATORIES, INC., 752 
Main St., Winchester, Mass., an 
nounces a new monitor and relay 
ery stal-controlled receiver for the 
f-m broadcast band, 80 to 108 me. 
The 
find widespread use in relay work 


new receiver Is expected to 
also. 

Standard rack panel mounting, 
simplex-multiplex 


switch, signal 


270 


(re 


Covered 


stud 
axial 


axial and 
models. The 

and 1N589, 
point-to-point wiring; stud models, 
IN590 and 1N591 are designed to 
provide maximum heat dissipation. 


in two types of 
half-wave 
allow 


models IN5&8 


All units are temperature cycled 
55 C to 150 C for four cy 
cles ...then 100 percent tested to 


from 


assure operation in accordance 
with specified design characteris 
tics. Bulletins DL-S 649 and DL-S 
650 contain complete design data 
including characteristic 


Circle PI 


curves 
inside back cover. 


KP-80 ha control 


designed for use 


The 
grids 


three 
and is 
either 


where the coincidence of 


two or three events (signals re 


ceived) operation 
(tube 


where 


causes some 


conduction). In circuit 
coincidence functions are 
now accomplished with as many as 
14 components (performing merely 
the use of the 


and 


double coins ident e 
KP-80 
and will reduce cost, 


will save time space 


since it elimi- 


nates the need for many compo- 


nents as well as the time and 


labor required to assemble them 


Circle P2 inside back cover. 


150 ohms 
features. 
information 


strength meter and 600 


output are some of the 


Complete’ technical 
and prices are supplied on request 


Circle P3 inside back cover. 


PUSHBUTTON SWITCH 


for electronic calculators 


HETHERINGTON, 
Ave., 


Elm 
Pa ‘ ha 3 


INC., 1200 
Hill, 


wood Sharon 
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Let's look at it this way——-What features should 
an instrument incorporate to make your job The New PRD 


easier, help prevent costly mistakes? Take the KLYSTRON 


case of the new PRD Klystron Power Supply. 


Should we incorporate a sawtooth rather than i=) O WER 
a sine wave modulation? It’s easier to put in a 

sine wave. However, a sawtooth has hi dallas A ee le ae 8 
advantage of climinating phasing and blanking 

problems when the frequency response of a trans- 

mission device is to be studied. So, in goes the 

sawtooth. It’s easy enough to get hold of some 

sine wave modulation which can be applied 

through the external modulation input. 


As for preventing mistakes — consider switching 
from cw to square wave modulation, Suppose you 
forget to readjust the reflector voltage ... Sure, 
you'll catch the mistake later, but time is lost. MTL h 
The new PRD Klystron Power Supply has an re Re ecole 
electronic clamping circuit which locks the top g 
| 


° ee most low and medium 

PLES mI) on CO LO 
; 65 ma being supplied and reflector 
about, no mistakes. TIE Lae ae een) 


of the square wave to the previously chosen 
reflector voltage. No readjustments to think 


: | ea aul readjustment of 
Want to modulate with pulses —-use the external CCC CCUM au ML 
input. The rise time degradation of your pulses | cw to square wave modulation — no 
will be less than .1 microsecond! | URC 


¢ Has variable square wave, sawtooth 
and provision for external modulation 
Clam ets 


Another point, good regulation! Here’s an 
example: a *10% line change or any load 
change will cause a reflector voltage change of ¢ Affords exceptional stability and 
only +0.1%. regulation at modest cost 
| © Price $350.00 F.0.B. New York 
Compare chances are that you'll send ‘ 
in your order for the PRD Type 809, too 


’ 
Voli RESEARCH Midwest Sales Office 
1 SOUTH NORTHWEST HIGHWAY, 
& DEVELOPMENT CQO., INC. PARK RIDGE, ILL. ~ TAlcot 3-3174 
202 TILLARY STREET, BROOKLYN 1, NEW YORK Western Soles Olfice 


Telephone: ULster 2-6800 737-41, SUITE 7, NO, SEWARD ST 
HOLLYWOOD 38, CAL.~HO.5-5287 
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announced a slim new pushbutton The 


| vitch for computers, calculator ing pre \ nl yp and na 
; and similar devices using whole a total button travel of 44 in. Con 
, = i | banks of adding machine-type key tact arrangement 1s two-circult 
¥ witches. Type B5023 momentary-  break-before-make 
' ( contact switch has a smooth, pre The vitches are designed for a 
I . cise non-snap action that closely life yver 100,000 cycles at rated 
i 2 


approaches the speed of operation, load of 2x » ampere Complete 


convenience and general “feel” of specifications are available on re 


mechanical-type pushbuttons long quest. Circle P4 inside back 


used on caleulating machines cover. 


TEN-TURN POT This is because the resistance elk 


servo-wound directly on 


with choice of windings mens: > 
the potentiometer drum The 


HeLIPO' CORP., Newport Beach, winding proces corrects ‘for e1 


Calif peri 7700 precision po- rors in the unit resistivity of the 


tentiometer } a new 10 turn unit, wire and for mec hanie al tolerance 
J in. in diameter for servo or deviations in the drum. Also, alt 


three-hole pilot mounting. A dis core wound units of the 7700 


tinctive feature is the choice of ries have negligible phase 


windings —air-core winding with a in a-c circuitry ... less th: 


range of total resistance from 200 deg 


to 5,000 ohms; copper mandre! 


By incorporating 11 mechanical 
winding fron »,000 to 200,000 


coil turns, the series 7700 provide 
ohm 180 deg overtravel at each end 

In air-core windings, linearity Mechanical tops are standard 
approache the resolution of the with stop-load strength of 50 in.-lb 


unit without padding or shunting. Circle P5 inside back cover. 


PULSE TRANSFORMERS ages, pulse lengths, impedances, 
igh- rise and fall times and repetition 
high-voltage type aaa 
PEARSON ELECTRONICS, 1200 Bryant Illustrated are two typical unit 
St., Palo Alto, Calif. This line of One is a 120-kv, 2-ysec, 10-mega 
pulse transformers is designed watt unit. They are for imme1 
for very high voltage, peak power, ion, without impregnation, in in 
and average power operation ulating transformer oil 
They are for use with klystrons, For applications where the out 
twt’s, particle-accelerator injec- put voltage is to be exposed to 
tion guns, and other h-v high = air, tanked and hermetically sealed 
power pulse devices. Standard units are available. Circle P6 in- 
models cover a wide range of volt- side back cover. 


FREQUENCY METER termine zero beat. The instrument 


sasures frequencies from 100 to 
wide-ran e type measure { 
9g yp over 10,000 me. It can also be used 
POLYTECHNIC RESEARCH & DE 


VELOPMENT Co., INC., 202 Tillary 
t., Brooklyn 1, N. Y. Type 504 


heterodyne frequency meter is 


as a calibration instrument be 
cause it generate frequencies 
from 500 me to over 10.000 m« 


Accuracy is better than 0.03 per 


now equipped with a new inter cent over the whole range and 


polation dial which saves time and Y.002 percent at 5-me crystal 
avoids ambiguity. Visual presenta check points. Price is $695. 
) 


tion is facilitated by a 2-in. ert. ‘ ‘ re Since the instrument is porta 


Headphone Ci be used to de- ble, it is used for field testing of 
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AGGURATE filGh SPEED SWITCHING. 


This new Electro Tee Precision 

Selector Switch is ideal where 

miniature size, low friction torque 

ELECTRO TEC sonore ci se 
noise at high peeds ire 

requirements. Simplified cireuit 

and long service life recommend 

it for a wide variety of use 

including inpling pul ° 

generation tor precision 

measurement, telemet ring and 

strain gage applications, in aircraft, 

missiles ervo computors, ete 

rec e ori Switch design incorporates many 
exclusive features that have gained 

industry-wide acclaim for Electro 


Selector Switch Tue pecenopen 


commutators and brush block 


Withstands Shock and Vibration 
Otters High Accuracy Measurement 
Operates at High Speeds 


CALL OR WRITE 
FOR ILLUSTRATED BROCHURE 


tandard size 


ousings are 


CLECTRO 


Electro Tec 
Corp. 


SO. HACKENSACK 
NEW JERSEY 


Te HUbbard 7-4 





ed RMR A LCL ML 


e Tubeless — Semi e@ Continuously Adjustable 
Conductor Design Zero Max 


e For High Current and e High Conversion 
Transistor Applications Efficiency 


© Low Heat Dissipation e@ Automatic Overhead 
@ Dual AC or OC Protection 


Output Stable Trouble-Free 
Instant Warm-Up Operation 


ERA’s MODEL 310 is a regulated dual output, high current tubeless power 
supply, specially designed to power both high and low current transistors 
and similar devices. Other applications include solenoid and magnetic clutch 
operation, motor control, computer magnetic memory devices, DC filament 
supply, and all types of regulated DC high current laboratory and industrial 
power requirements 


ERA’s MODEL 310 features low passive internal DC impedance, yielding 
exceptionally good load transient response. Outputs are insulated, con 
tinuously adjustable and provide any polarity combination for both emitter 
and collector biases 


SPECIFICATIONS 


Input — 100-125V AC, 60 cps 
Dual Voltage Outputs — #1 0-30V DC or 0-130V AC 
#2 0-30V DC or 0-130V AC 

Output Current — either output 1.5 AMPS MAX. or 30 VA 
Line Regulation 1% for 100-125V AC input 
Load Regulation — Internal DC resistance less than 3 ohms 
Ripple — less than 0.05% 
Shunt Impedance (AC) — less than 0.2 ohms at 60 cps 
Size — 19’ bench and rack mounting 834” panel 

Model 310 Price $295.00 


*Metered Model 310M" Price $335.00 


Send for Catalogue E-157 for further details, and data ERA’s transistor test equipment, 
tubeless power supplies, transistor packaged circuits 


Electronic Research Associates, Inc. 


67 East Centre Street, Nutley 10, NJ. Nutley 2-5410 


transmitter receivers and signal 
yeneratm Circle P7 inside back 


cover. 


CARD CONVERTER 
adds to computer's uses 


LOGISTICS RESEARCH INC., 141 South 
Pacific Ave., Redondo Beach, Calif 
A new card converter automat 
cally translates alphabetically and 
decimally coded data recorded on 
card into binary “language” 
understood b the ALWAC ele 
tronic digital computer. It make 
possible the direct and automati 
transfer of data from cards to 
computer for processing Phe 
processed data can then be re 
corded on cards or tape for stor 
ape. 

Addition of this card converte! 
yreatly increase the ALWA( 
111-8 computer system’s range of 
application which now — include 

ocessing payroll personnel, 

inventory, production and 
accounting record alphabetically 
and decimally coded on card 
Circle P&S inside back cover. 


\ 
,@ ( 


CAMERA AND HOUSING 


for high noise environments 


KAY LAB, 5725 Kearny Villa Road, 
San Diego 11, Calif., announces a 
new ruggedized tv camera and a 
new acoustical housing. They are 
ideally uited for rocket and jet 
engine test facilities rocket 


launching sites and simila appli- 
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another example of excitingabork atJos alamos... 


. 


OMEGA WEST 


Omega West, newest of the research reactors at 
Omega site in Los Alamos, is one of several reactors 
in operation or under development at the Laboratory, 
The OWR is designed for high flux at low cost, 
flexible operation, and has extremely versatile port 
facilities. This installation is an important addition 
to the impressive array of research facilities available 
to Los Alamos scientists. 


Los Alamos Scientific Laboratory is a 
non-civil service operation of the 
University of California for the U. §$ 


Atomic Energy Commission 


The Laboratory is interested in receiving employment 
applications from engineers and scientists of superior 
qualifications. Direct your inquiry to: 


Department of Scientific Personnel 
Division 1603 


alamos 


scientific laboratory 


THE UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 





Ace can meet your 


requirements in quality 


and delivery of 


NONLINEAR 
POTENTIOMETERS 


Nonlinear precision wire-wound po- 
tentiometers in standard and sub- 
miniature sizes are now available in 
prototype or production quantities 
from Ace Electronics Associates ... 


and you can be Sure of delivery 


These new Ace nonlinear units in- 
corporate the same advanced cngi- 
neering, precision craftsmanship, and 
controlled quality which have made 
ACEPOT linear | otentiometers stand- 
ards of excellence. 


A new Division directed by highly 
qualified engineers, 5 ial prototype 


section, and mass production fa ilities 
are at your service to meet your re 
quirements for quality and delivery of 


nonlinear precision potentiometers 


For complete information .. . 


Call or write William Lyon or 
Abraham Osborn, Nonlinear Divi- 
sion, outlining your requirements, 
Your inquiry will receive prompt 
attention and you will get 


delivery as specified. 


* trademarks applied for 


ACEPOT* 


Featuring! 


Highly developed design tech- 
niques achieve high resolution 
and close conformity for your 
unique nonlinear require: 


ments, 


fteas tiv ACE ELECTRONICS ASSOCIATES, INC. 


Dept. E, 101 Dover St. 


Telephone MOnument 6-4801 


276 For additional informatio 


Somerville 44, Massachusetts 


Engineering Representatives in Principal Cities 


NEW PRODUCTS (continued) 


cations where noise conditions 
prohibit the use of ordinary equip 
ment. The acoustical housing pro 
vides approximately 45 db of iso 
lation. It will accept the remote 
iris-focus, auto-zoom lens, and 
three-lens turret accessories for 
the camera. A heavy duty pan 
tilt unit is also available for the 
acoustical housing. 

The new units will permit use 
of tv equipment in a considerable 
number of applications where such 
equipment was previously pro 
hibited by high-noise conditions 
Circle P9 inside back cover. 


TWT AMPLIFIER 
operates from 8.2 to 11 kmc 


HUGGINS LABORATORIES, INC., 711 
Hamilton Ave., Menlo Park, Calif 
The HA-9 X-band traveling wave 
amplifier tube operates from &.2 
to 11.0 kme without the necessity 
of any electrical or mechanical 
operating adjustment A high 
gain, medium power’ broadband 
device suitable for many micro- 
wave applications, it includes pro 
visions for grid modulation with 
which any electrode may be 


operated at ground potential. 


> Specifications Small = signal 
gain is 36 db minimum; satura 
tion gain, 30 db minimum; power 
output, 30 dbm; magnetic field, 
650 gauss; capsule length, 154 in.; 
capsule diameter, 1.0 in. and net 
weight, 2 lb. Circle P10 inside 
back cover. 


SENSITIVE RELAY 


in miniature size 


ELGIN NATIONAL WATCH Co., Elgin, 
Ill., has developed a new sensitive 
relay in minimum size. Designed 
to perform with low drain, the re 
lay operates on as little as 10 mw 
of power. 


In its primary application, the 
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Need accurately controlled 


POWER? 


me 


USE KAY LAB ABSOLUTE DC POWER 
SUPPLIES AND METER CALIBRATORS 


—=STANDARD CELL ACCURACY 


MODEL 


—0O.01% STABILITY 
KAY LAB’s unique chopper stabilized circuit constantly compares 


<O.5 MILLIVOLT RIPPLE the output with an internal standard cell, providing stability 


accuracy, and dynamic characteristics without equal. Direct read 


ing calibrated dials provide instant voltage selection. Both cur 


0.002% REGULATION 
rent and voltage regulated models available. Ideal wherever a 
general purpose precision voltage or current source independ 


<0.2 MILLISEC RESPONSE TIME ent of line or load is required for laboratory and productior 


meter calibration, computer reference, secondary standard 


21 MODELS: O-2000V, O-2 AMP DC bridge supply, transistor testing, circuit design, nucleonic: 


instrumentation, null voltmeter 


POWER SUPPLY: Short Time Stability (several hours) 0.005 Long Time Stability, 0.01 Output 
Calibration, 0.02% —Output Impedance, < 0.01{£2 at DC, <0.05!f) to 200 kc—Output Hum and Noise 


livolt—Load Regulation Factor, 0.01% —Line Regulation Factor, 0.002 


METER CALIBRATOR: Same as Power Supplies with following exceptions for models which go to zero volts 


Calibration Tolerance 0.05% Hum and Noise, < 2 millivolts Line Regulation Factor, 0 01Y% of full scale 


Representatives in all major cities 
Write, wire phone today for demonstration 


ROAD « SA Oi ( 1 ALIFORNIA « BROWNIN« 





TWO-BED 
DEMINERALIZER 


PUREST WATER 


(HOH ABSOLUTE) 


10,000,000* OHM Water, Free of Bacteria and other 
submicroscopic Particles, Organics and Silica. 


t HOH ABSOLUTI 
’ ' } fi i 


Pd ao a8 BARNSTEAD 
ea aera Le 


ial engineering, and a broad 

f above combination of Water 
Barnstead MF Filter, operated in series 

OHM wat in production quantities 


Whatever your water purification problem, Barnstead en- 
gineering coupled with Barnstead’s extensive line of Pure 
Water equipment has the authoritative answer. Write today! 


ma = Catalog "G" Catalog 127 
Describe — Mixed-Bed 
ne of water Two-Bed, and 

fre _ Four-Bed 


Demineralizers 


Bulletin 141 


MF Filter, 
filters out 
particles to 
0.45 micron 


SOSTON NEW YORK 
» 4.3100 Kingsbridge 8-1557 


PHILADE A CLEVELAND 
LOcu 3 : ACademy 62266 


CHICAGO 
Financial 6.0588 


SAN FRANCISCO 
TEmplebar 2-5391 


arnstead 


STILL & DEMINERALIZER CO. 


Te 


NEW PRODUCTS 


SN relay will be used in aircraft 
navigational control systems, but 
ha equal application in power 
premium communication equip 
ment 

The relay measures 1 ir \ 
height, is 0.968 in. sq and weigh 
3 oz. It operates over a tempera 
ture range of from 65 C to 

105 C with high vibration re 
sistance in both spdt and dpdt 
mode] At the 10-mw power rat 
ing the relay has coil resistances of 
¥ 000 and 10,000 ohm at 40-m\ 
it has ratings of 500, 2,500, 8,000 
and 10,000 ohms with others avail 
able upon request. Circle P11 in- 
side back cover. 


TRANSISTOR OSCILLATOR 


is crystal-controlled 


KAY ELECTRIC Co., 

Pine Brook N 

Transilator | 
tal-controlled trar 


It en plo 


other frequencie 
land 5 m 
color carrier frequ 
Becau S Ol 
quency and 
the Transilator 
calibrate oscillosco weep 
and repetition ri radar range 


init and chroma 


L.OoOO 
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“V-M-D 


PROCESS 


produces HI-DENSITY Selenium Rectifiers 
with 3 MAJOR SAVINGS... 


” $0 1%) 
V-M-D” (Vacuum Multiple Deposition) is the unique 


process developed by Federal for the controlled application 
of the selenium and counterelectrode to the aluminum base 
plate. “V-M-D” cells are remarkable for their lower voltage 
drop, longer life, greater uniformity and higher tempera 
ture and voltage ratings 

One of the many new products made possible by this ex 
clusive process is the Federal Hi-Density Radio-TV Recti 
fier. These miniature, low cost Hi-Density Seleniums rectify 
twice as much power as equivalent-sized rectifiers of other 
make. They are being produced in ratings of 150 to 500 
ma. and are backed by two years of laboratory testing and 
more than a year’s success in the replacement field. They are 
now available in volume to the electronics industry. Other 
products also possible with the "V-M-D” process are 


45-Volt-Cell Rectifiers e 150°C. Hi-Temperature Rectifiers 
40,000-Hour Rectifiers ¢ Hi-Density Industrial Rectifiers 


For more information about any of these 
new products write to Dept. F-213 


Federal Telephone and Radio Company 


A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION + 100 KINGSLAND ROAD « CLIFTON, N. J 


In Conada: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P. Q 
Export Distributors: International Standard Electric Corp., 67 Broad St., New York 


ELECTRONICS January 1, 195 


SPACE 
...- more than 42% 


WEIGHT 


... averaging 23% 


COST 
...a@s much as 24% 


FEDERAL’S NEW “’V-M-D” CELLS HAVE 4 
EXCEPTIONAL CHARACTERISTICS... 


®@ Longer life .. . 40,000 hours and more. 


@ Higher temperature ratings...up to 
150° C. ambient. 


® Higher voltage ratings ...up to 45V RMS. 


® Higher efficiency... 
25% lower forward losses. 





We'll Help You Put More 


‘Automatic”’ 


In Your Automation! 


@ There is an “extra” Lewis Service many spring users don't 
know about... it might be called: “packing for production” or 
“arranged for automation.” It’s simply the way in which Lewis 
Springs and Wireforms may be shipped to reach the production 
line ready for quick, time-saving handling and the most efficient 
assembly operation... by hand or automatic equipment. 

Working with customer's production men, Lewis Engineers 
devise the packing method best suited to the job: Per haps threaded 
onarod...on special holders...in envelopes... tied or grouped 
in bundles... and in many other different ways. 

If you use springs and wireforms, and have plans to further 
“automate” production we'd like to help you with our “extras” 
in Lewis Service. And, of course, top quality springs and wire- 


forms are our business. Send us your problem 


LEWIS SPRING & MANUFACTURING COMPANY 
2656 W. NORTH AVE. . CHICAGO 47, ILL, 


PREC 1.510 


SPRINGS 


e 


The Finest Light Springs and Wireforms of Every Type and Material 


NEW PRODUCTS 


impedance level. Dimenisons are 

by 1{ in. by 44 in. Weight i 
12 Complete information and 
detailed specifications are avail 
able. Circle P12 inside back cover. 


DATA RECORDER 
fourteen-channel type 


PELECTRO INDUSTRIES CorP., 335-1 
37th St., Long Island City 1, N. ¥ 
Model TR-150-14 magnetic tape re 
corder-reproducer is designed spe 
cifically for recording and repro 
ducing data from telemetering 
channel It is a 14-channel three 
peed unit. Data are recorded on 
and reproduced from a_ 2,400-ft 
magnetic tape moving at 15 Ips, 
30 ips or 60 ips. Frequency re 
ponse is 200 to 20 ke 3 db at 
15 ips; 200 to 40 ke sdb at 30 
ips and 200 to 80 ke sdb at 60 
ip Rewind time 1 less than a 
minute for a full reel of tape 
The TR-150-14 i supplied a 
five separate units, each suitable 
for mounting in a standard relay 
rack. The separate units comprise 
a low and high voltage power sup 
ply; filament and _ bias uppls 
recording amplifiers; playback and 
amplifiers and tape-transport 
mechanism. Circle P13 inside back 


cover, 


SPIRAL WHIP ANTENNAS 
for the 30-50 mc region 


MARK PropucTs Co., 6412 W. Lin 
coln Ave., Morton Grove, IIL, an 
nounces new spiral whip antennas 
for the 30 to 50-me region. The 
SW-44 eries are continuously 
loaded vertic: vhip antennas for 


! 
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pt ( econd fron left), head of the Electronies 
ament Systems Division, discusse proble ms 
n the appleat on of large electron ensing 
( craft with David Morrissey, A.B.W. Syste 
] t, Harold Held, Data Link Spe cialist in the 
Advanced Techniq ies Group, and Nelson Harnoi head of 
the Electronics an mament Systems Engineering 


Department. 


Lockheed expands electronics division 


@ lo keep pace With its ever-increasing empha on 
electronics, Lockheed has expanded and centralized 
research and development ictivities under the Electron 

and Armament Systems Division. The Division ts under 


the direction of Henry Rempt 


Responsibilities of the Division include originating and 
developing complex electroni 


for all new Lockheed aircraft 


and armament 


A number of technical management positions for Ele 
tronics Systems Engineers has been created. The position 
will appeal particularly to those who seek an extreme! 
wide range of assignment 


Ele Ctronic Enginee / po f ing ( rpe rience 
oT keen intere fain if fem acti itive are 


in ited to write BR W De 5 Laurier 
Dept. ED-9-1 


Technical manage ment po ilion are Ope veld held of: 


Fire control, countermeasures, inertial 
systems, weapons, communications, 
infra-red, optics, sonics, magnetics, 
antennas and micro-waves. 


Under Lockheed's philosophy of operation, Electronics 
Systems Engineers supervise and participate in con 
ceiving advanced systems and then performing research 
development and evaluation up to production stages on 
all Lockheed aircraft — radar search planes, high-speed 
fighter 


cargo and passenger transport bomber: 


jet trainer 


California Division 


LOCKHEED 


AIRCRAFT CORPORATION * BURBANK 


CALIFORNIA 





NEW PRODUCTS 


vehicular application The unit 

are approximately 0.1 wavelength 
long at the operating frequen 

with maximum length running 
about 1 ft at 30 me 


TEXAS INSTRUMENTS These units are molded in Fibe 


gla , have good trength and abra 
HERMETICALLY SEALED RESISTORS =..." 
form electrically equivalent to the 


PRECISION DEPOSITED CARBON TYPE full quarter wave staink 


vhips at these frequencie 
Because of thei: hort phy 
length the SW-44 serie 


formly loaded 


Built for hard service far exceeding MIL-R-10509A_ specifications . 
with + 1% resistance tolerance high stability over temperature range and 
under overload, these ruggedized resistors give top pe rlormance in extreme 
environmental conditions. Texas Instruments hermetically sealed resistors be mounted on 


ire leakproof, trouble-free, and fully insulated truck applicatio 


oO rf } oof ve 
Featuring low negative temperature coefficients, Tl hermetically sealed | f in vent 
resistors are precision manufactured, ideally suited for automatic assembly Heation ls position give 
ipplication Under operating 


conditions, these superior units RECOMMENDED DERATING CURVES OF TI as nd better transmitter load 
HERMETICALLY SEALED LINE 
DEPOSITED CARBON RESISTORS 


show negligible voltage coeffi 


Circle P14 inside back cover 


cient and noise level 


Mass produce ed to the une vs Enka a 
exacting tolerance and quality 
standards, Texas Instrument: 
Industrial Line and MIL-Line 
deposited carbon resistor pro 
vide exceptional accuracy and 
reliability throughout a wide 
range of applic ition: kor in 
creased reliability — at eco 
nomical prices — design with 
I'l precision resistors. All three 
types are available in five size: 
from % watt to 2 watts with 
resistance values from 25 ohms 


to 30 megohms 


A 


FOR COMPLETE DATA, WRITE i) a ) EDGE CONTROL SYSTEM 
FOR BULLETIN DL-C 539 TEMPERATURE ° eliminates waste 


INTERCONTINENTAI 
(CORP 170 Cor 


TEXAS INSTRUMENTS ane tad 
. ~~ &. © FP Oo Rh FT 2B ' |’ 


IN AVENUE DALLA 


tem offers 
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UW ARE YOUR COMMUNICATIONS ? 


Do the booklets pamphlet _ and manuals you use really work for you? 
Are these vital publications that tell the story of your products and your 
company, as cflective, readable, well designed and illustrated as they can 
be? Today more than ever, your entire operation | judged by cach annual 
report, employee manual, and public relation prec that you produce 
Tlave you examined your communication lately It you have any doubt 
as to the impact of your instructional and promotional literature, 


reme mbe I 


COMMUNICATION [5 OUR BUSINESS 


bor a vood Wiany de« rele MeGr iw Hall haa tood for complete COVECTARC 
in the business literature field. Now the McGraw-Hill Drcunicat WritinG 
Service offers a new approach to your publication problem an inte 
grated writing, editing. illustrating, and printing service for the custom 
production Ol; INSTRUCTION MANUALS, PRODUCT BULLETS IKAINING AIDS, 
INDUSTRIAL RELATIONS LITERATURE, A UAL REPORI COMPANY HISTORIES, 
PROCEDURAL GUIDES and other collateral literature. More than 150 editorial 
and gt iphire experts are at your di po il y wepare hi hequality 
material to your own or government pean ( Save ive money 
... and make your communications we ! ol tafl our staff for 


technical and busine publi ition 


McGraw-Hill Book Co. TECHNICAL WAITING SERVICE 


Write or phone lechnu il Writing eT Vic' Mi sTAW H , 
$30 West 42nd Street, New York 36, N. Y @ LOngacr 


This service is available through ad agencies, 





aT ea err ea 
for high-voltage switching 


in severe environments. 


i 


In explosive atmospheres and high altitude 
airborne conditions, Eimac vacuum switches 


operate reliably and safely. 


Used extensively in air and ground 

mobile applications, the small size and fast 
closing time of Eimac vacuum switches 
make them ideal for antenna changeover. 
They handle RF peak potentials up to 
20kv in this service, and 1.5 amps at 5kv 


in DC switching service. 


Eimac single pole double throw vacuum 
switches are available in four types, 


including one for pulse service. 


If you have a switching problem, 
write our Application Engineering 
Department for furtherinformation. 


EITEL-McCCULLOUGH, INC. 


Ss AN BR UN O ca. L 1) PP Oe 4 A 
The World's Largest Manutacturer of Tranemitting Tubes 


NEW PRODUCTS 


material and elimination of edge 
waste. The equipment is fully 
automatic Seven versatile sens- 
ing heads provide a variety of 
models enabling complete system 
operation with any material unde) 
any conditions. Since edge detec 
tion is by photoelectric means, no 
force or pressure is applied to the 
material under control. This solve 
the problem of errors which might 
occur due to side motion of light 
or loose material 

Used for accurate’ printing, 
coating, tubing and_ rerolling, 
slitting and punching, tentering, 
intersheeting and manifolding 
the system controls edge registra 
tion and web position of all opaque 
materials, porous materials, single 
thickness films and laminates. It 
is capable of maintaining control 
accuracies within In. at any 
peed. Circle P15 inside’ back 


cover, 


ELECTRONIC TIMER 
with improved design 


GENERAL CONTROL CoO.,, 1212 Soldiet 

Field Rd., Boston, Ma , has con 
verted production to an improved 
design of its type ET electron 
time} Recent changes include 
an improved line of matched in 
dustrial housing for various 
mounting condition In the case 
of the boxed, sheet-metal hou ing, 
the type ETH, the front of the 
enclosure ha been split to pet 

mit acce to the terminals for 
fast wiring changes Other 
changes have been the slide-out 
chassis with plug-in tube and ca 
pacitor and a complete up-grading 
of components. Type ET electronik 


timer will control timed opera 


For additional information on all items on this page, use post card on last page January I, 1957 ELECTRONICS 





UNIVAC talks your language 


The man of science speaks a language of his own 

. a specialized language. He is a special kind of 
person and needs a special kind of atmosphere in 
order to do his best work. The working conditions, 
facilities, incentives, satisfactions to be found at 
Univac create this kind of atmosphere. Univac is 
an organization founded by engineers, built by 
engineers, with a staff that is predominantly pro 
fessional, with a program specifically designed to 
meet your special needs to help you achieve 
your full stature, professionally and financially 
Univac talks your language. Talk to Univac about 
your future soon 


IMMEDIATE 
OPENINGS 


Send Complete Resume to 


DIVISION OF SPERRY RAND CORPORATION 


Dept. PJ-2 
2300 W. ALLEGHANY AVENUE e« PHILADELPHIA, PA 





MEASURE NOISE AND ~~ 


tions between 60 millisec and 


sec and j adjustable to anv frac 
tion of this range. It is available 
5 \ c, 60 Cps; 220 Vv a-c, 


Bulletin ET-600 give 


150 KC TO 1000 MC- 
WITH ONE METER! 


Quickly » Accurately ¢ Reliably 


THICKNESS TESTER 
for the finishing industry 


UNIT Proct ASSEMBLII INC., 6 
Kk. 4th St New Yo > . i l 


Dermitron nondestructive thick 


Noise and Field Intensity Meter mA! sible It 
Model NF-105 pection of production 
(Commercial Equivalent of AN/URM-7) 


TA/WF-105 almo 


ire evi N e an silty ster N 
150 KC.20MC Empire Device ol ind Field Intensity Meter Model ail 
NE-105 permits measurements of RF interference and 
field intensity over the entire frequency range from 150 thickne M 1 COMDIN 
kilocycles to 1000 megacycles. It is merely necessary to ilver on bra copper on zine dle 
lect one of four individual plug-in tuning units, depend castings, nickel on bra metalliz 
ing on the frequency range desired. Tuning units are 
readily interchangeabl can be used with all Empire . 
aluminum and plating on ceramik 
Devices Noise and Field Intensity Meters Model NF-105 
rereeme now in the field all without the use of chemic; 


Circle P17 inside back cover 


ing on pla 1¢ HnNOadIZING 


Fach of the four separate tuning units employs at least 
one RF amplifier stage with tuned input. Calibration for 
noise Measurements is easily accomplished by means of 
the built-in impulse noise calibrator. With this instrument 
costly repetition of components common to all frequency 
n/N 10s ranges is eliminated because only the tuners need be 
200 400M( changed, Th ime components...indicating circuits, cali 
brators, RE attenuators, detectors and audio amplifier 


and power supplies...are used at all times 


Noise and Field Intensity Meter Model NEF-105 is accu 

rate and versatile, it may be used for measuring field in 

tensity, RE interference, or as an ultra-sensitive VTVM 

f ane A complete line of accessories ts available 
st T3/NF.105 

7) 400.1000m¢ 

ety. For complete performance data, send for Catalog No. N-356 


a 
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ATLANTA £ Achange 
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Se es ena E Vergreen 1114 @ DAYTON—F Uito features rugged design 
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EMPIRE DEVICES ° 000 0 


calibrated ; enu 


PRODUCTS CORPORATION a simple and rugged ign 
38-15 BELL BOULEVARD + BAYSIDE 61 * NEW YORK iol affected by changes in hum 


manufacturers of ity or temperature variations. The 


FIELD INTENSITY METERS © DISTORTION ANALYZERS * IMPULSE GENERATORS « COAXIAL ATTENUATORS * CRYSTAL MIXERS ‘ ACy « albration Trequene 
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a BURNED 


STABILINE TYPE EM6220Y. Holds 
oviput voltage constont ends 
the troubles caused by voltage 
variations 


Be sure to see SUPERIOR ELE 


Branch Offices: Los Angeles, Ca 
Mian F 


Detroit, Michigan « New York 


SUPERIOR ELECTRIC 


a er 


BURNED Tt hs . 
LAMPs 


ouT 


TARE A HARD LOOK, 


at how V. WV. T.* can be causing trouble 


‘Varying Voltage ‘Troubles masquerade under many name ind some you will 
never hear about because they are o common they become tandard operating 
procedure 

You'll find that a STABILINE” Automatic Voltage Regulator can end many of 
your production, maintenance and inspection "bug SI ABILID VES maintain con 
tent voltage to voltage-sensitive equipment. They are a sure cure for costly varying 
voltage troubles that can cause burned out motors and lamp production rejects 
due to sluggish solenoid process recycling caused by out-of-phase control equip 
ment electronic tube failure just to name a few 

There is aSTABILINE to meet your automatic voltage regulation requirement 
‘Three types are offered: ‘Type KEM (Electro-Mechanical Type Ik (Instantaneou 
Klectroni ind Type ‘TM Pubel Magneti Numerou tandard models are 


ivailable in « ipaciti Irom 1 to 100 KY 


| 
| 
| 
| 


CTRIC'S Mobile Display when it is in your area aia ” 
THE BUPERIOR ELECTRIC comrany 


201 MIDOLE STREET, BRISTOL, CONNECTICUT 


e your representative ¢ ill 


end me STABILINE Kulletin ! 


THE 


_ 


COMPANY 


BRISTOL, CONNECTICUT 


~ 





IMPORTANT 
REASONS 
WHY YOU 
SHOULD 

SPECIFY 


RESINITE AC combines all the mechanical and dielectric advantages of 
phenolics with the high dielectric strength, moisture resistant and non- 
corrosive properties of cellulose acetate 


. RESINITE 104 is a tough material suitable for stapling, severe forming 
and fabricating 


. RESINITE 8104 minimizes the effects of electrical property degradation 
characteristic of laminated phenolics when subjected to high humidity 
and temperature 


. RESINITE TruTork provides an internally threaded or embossed form to 
fit any threaded core, regardless of diameter or threads per inch. 


. RESINITE gives torque control of plus or minus 1 inch ounce—axial 


pressure in excess of 25 pounds 
J 


Ask us how you can save money by replacing expensive plastics with low- 
cost Resinite tubes for many applications involving high chemical or 
moisture conditions 


Get full information on Resinite Coil Forms. Request detailed technical literature. 


RESINITE <cxrcnarton 


Sales Representatives in: 


California, Oregon, Washington: Covina, California, Edgewood 2-4693 


Ilinois, Indiana, lowa, Wisconsin, Missouri, Minnesota: Chicago, Illinois, 


ARmitage 646-5200 
Indiana, Ohio: Logansport, Indiana, Logansport 2555 
Northern Ohio: Cleveland, Ohio, Atlantic 1-1060 
New England: Framingham, Massachusetts, Trinity 3-709) 


New Jersey, Delaware, Washington, D.C., Maryland, 
Eastern Pennsylvania, Virginia, Metropolitan New York: 


Jersey City, New Jersey, Swathmore 5-2480 
Upper New York: Syracuse, New York, Syracuse 4-2141 
CANADA: Montreal, Quebec, Canada, Walnut 0337 
MEXICO: Mexico 6, D.F., Telephone 35-06-18 


PRECISION PAPER TUBE COMPANY 


2O035E W. CHARLESTON ST * CHICAGO 47, ILLINOIS 


For additional i n all items on 


NEW PRODUCTS continued 


is 0.2 db. The vswr at the maxi 
mum 40-db attenuation is 1.15. In 
the range of 0.20-db insertion it is 
less than 1.1 vswr. This attenuator 
is micrometer driven, with the 
driving mechanism entirely free 
of backlash. Its dissipative ele 
ment is an evaporated nichrome 
film on a glass plate. 

A calibration chart is supplied 
with each instrument and it can 
be calibrated at any frequency 
upon request. The model WX-510 
illustrated operates from 8.2. to 
12.4 kme. Circle P18 inside back 
cover. 


TESTER 
connects to all fuel gages 


TTELECTRO INDUSTRIES CORP., 35-1 
7th St., Long Island City 1, N. Y 
The MD-2 capacitor type fue 
quantity gage tank unit tester 
meets all requirements of AF Spe 
MIL-T-4687. It combine “a servo 
operated self-balancing three ter 
minal capacitance bridge and an 
extremely accurate megohm mete) 
The capacitance bridge is de 
signed specifically to measure 
capacitances to value of 5,000 
puf in three ranges in increment 
as low as 0.1 pyf. Accuracy i 
better than 0.5 percent of fu 
cale and measurements are read 
directly through the use of a main 
and vernier dial 

The megohm meter measure 
resistance to values of 10,000 
megohms, in one range. This sec 
tion of the unit features a log 
scale for higher accuracy. The 
MD-2 will find wide use in the 
measurements of leakage resist 


n last page. January | 957 — ELECTRONICS 





“INSTRUCTIONS” 


Heart of America’s air defense warning and 
SAGE—is an IBM 


tronic computer. In split if the need 


control] ystem elec 


seconds, 
hould ever arise, the computer will be able 
to digest huge volumes of data on any inva 


sion of hostile aircraft—report its findings 


visually on a scope! This display of computed 
data will enable watching airmen to issue 
defensive with 


“instructions” to weapons 


unprecedented speed and certainty. 


ins! IBM offer 


IBS pratoru nd Manu 
/ t é ted Poughkeepsie, 
Owego, Endicott, Kingston, N. Y.; Rochester 


Minn.; Lexington, Ky.; and San Jose, Calif 


Write: I 


INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 

1957 


ELECTRONICS January |, 


DESTINY ON DISPLAY 
1KM computer generated display 
presents moving “‘situation map 
of the skies over New York City 
Symbols represent commercial 
airliners and ground reference 


for a nation’s safety! 


Computers for SAGE are being produced 
and installed by IBM to help a 


Force of swift, fact-based tactical decision 


ure the Air 


Thus IBM’s sy kill assists 


the military in bringing electronic exactness 
to the task of keeping America alert 


tems engineering 


DATA PROCESSING TIME EQUIPMENT 


MILITARY PRODUCTS ELECTRIC TYPEWRITERS 


289 





miniature and 
sub-miniature 


Q 
9 
9 
a 


9 
9 
0 
o 
7 
a 
. 


it for mating 


protective 


peri 
26, 3 0 contacts 


hiature 


thout hoods and 

Write for out 

rawing howing hell and hood 
irrangement ELECTRONIC SALES 
DIVISION DeJUR-Amseco Corp 45-01 
Northern Blvd., Long Island City 1, N. Y 


PAT. NO. 2746 


you're 
always 
sure 


A a 


ELECTRICAL RATINGS: 
Voltage Breakdow: 


At Sea Level 100 Volts RM 
At 60.000 Ft 750 Volts RM 


ntact Rating Amp 


Cup #20 AWG wire max 


requirements of MIL-¢ 


plied with nine 
cable or connecting 
types of fuel gage Circle 
P19 inside back cover. 


FERRITE ISOLATOR 
handles 200 kw peak power 


KEARFOTT CO INC.. Western Divi 
ion 253 North Vinedo Ave 
Pasadena, Calif has available 
new high power displacement ab 
orption ferrite Nato mode! 
W-167-1A. It i at at 200 k 
peak and O00 VY &@ aye | 
tion is 17 db minimum and inset 
tion lo is 0.56 db maximum. The 
vr is approximately 1.1; unit 
weight 1X oz; insertion length, 
1.75 in. Circle P20 inside back 


cover. 


MARKING MACHINE 


for branding vacuum tubes 


MARKEM MACHINE Co., Keene 59 
N H Tube manufacture? can 
imprint trademark, Company name 
tube type designation and othe 
detail on vacuun 

un 7,000 per ho 


obriect-mi: 
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portrait: 
a modern 
electronics 
engineer 


nititie 
netively interes ted in progres 


ombination of cence 


| ion, of tool and thought 
heis aman 
and we 


future 


building that 


L anh 


the sort of man LEE j 


experienced 


in the 
following 
fields: 


AIRBORNE DOPPLER NAVIGATION 
BLIND LANDING SYSTEMS 
MACHINE TOOL CONTROL 
MAGNETIC RECORDING 


AIRBORNE RADAR 

TRANSFORMER DESIGN 

TRANSISTOR CIRCUITS 

MAGNETIC COMPONENTS 

MOVING TARGET INDICATORS VIDEO INTEGRATORS 
ELECTRONIC EQUIPMENT PACKAGING DATA PROCESSING 
COMMERCIAL AND MILITARY TEST EQUIPMENT 


WE OFFER: 


Remember 
your future 
is NOW- 


(\ \ at 


ELECTRONICS 


© Top starting salaries © Unique educational ad 
(100% 
Challenging and 


bene fit: 


and 
diversified 
e Keacellent 


vantages of tuition day evening 


courses) @ projects 
© Liberal employe opportu 


nity for advancement. 


or request for further information to 


DR. M. A. MEYER, CHIEF ENGINEER 


LABORATORY FOR ELECTRONICS, INC. 


SEND RESUME 


2 z ? 2 ? 


BOSTON '¢, MASSACHUSETTS 





SERIES Actual 
100 Size 


1” Sealed Sub-Miniature — Meets 
smallest weight and space require 
ments. 9 meters can be mounted in 
only 3%” square! Accuracy + 3 
of full scale 


SERIES 
647 
V2 Actual 


Size 


22" Multiple-Scale—Unique snace 
saver. Provides up to § scales in 
all sensitivitie Sealed housing 


Precision instruments by 
DeJUR provide a combina- 
tion of compact design, accu- 
racy and high quality. All 
DC models use « xternal pivot 
D'Arsonval movements, and 


are housed in metal case 


Our engineering department 
will be glad to help you with 
special scales, ranges or spe 

cification For the complete 
technical data sheet write 
to Electronic Sales Division, 
DeJUR-Amsco Corporation, 
45-01 Northern Blvd., Long 
Island City 1, N. Y. 


SERIES 
HD-654 
Va Actual 
Size 


32” Elapsed Time Indicator—Easy 
to read 5 digit counters can be 
provided to register tenths of 
minutes or hours 


ft 
c 
d 
f 
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For additional info 


Yq Actual 


Size 


12" Ruggedized Miniature — Spe 
sl ruggedized features to with 
tand heavy duty operation. Sealed 
' 


windows and terminals 


1¥2" Sealed Miniature—fasy one 
hole mounting. Sealed windows and 
terminals. Square model available 
on order 


MODEL 
R-230 


V2 Actual 


Size 


22" Ruggedized or Sealed—With- 
stands shock, vibration and tem- 
perature extremes. Sealed windows 
and terminals. Also available in 
3¥Y2” size 


VOU 
always 
Sum 


Wai 


NEW PRODUCTS 


chine recently developed 

The model 20A machine han 
dles tubes ranging from minia 
ture glass types to bulgy or peat 
shape types, by means of five 
different interchangeable chute 
Chutes are marked according to 
the tube types they will accept, to 
gether with calibrated adjustment 
cales. Precision molded rubber 
printing elements and_ specially 
formulated marking compound 
“ ire clear, attractive Imprint 
Chute feed and automatic ejection 
provide production peed fron 
3,000 to 7,000 tubes per hour 
specification 


ions of 26 by 123 b 18 in.: bench 


include dimen 
mounting hp motor drive; max 
mum imprint size 2{ by 6 in. Circle 
P21 inside back cover. 


RACK PANEL SCOPE 


uses printed circuits 


KLECTRONIC TUBE CorpP., Philade!] 
phia, Pa Model K-10-R- rack 
panel oscilloscope provide the 
equivalent of a 5-in. diameter 
Viewing tube on its 34 In. sq ert 
Overall size of the instrument i 
».25-in high 19-in wide and 
11.375-in. deep. Weight is approxi 
mately 22 lb. It uses printed cit 


cuits throughout 


P Specifications—The crt is type 
11HAPI1, square face plate, over 
all voltage 1,500. Power require 
ments are 115 v a-c, 60 to 400 ep 

10 percent Vertical amplifien 
ensitivity 1s 0.02% v p-p per in 
and 0.3 v p-p per in., horizontal 
The Z-axis tensity 


is 2 to 56 peak (negative) de 


modulation 


pending on intensity setting re 
quired to yank the beam 
Input impedance of the vertical 


) 


amplifier i megohms across 40 
if single ended and 4 megohm 


10 puf balanced; horizonta 
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MeGraw-Hill Mailing Lat Will A 


Conduct Surveys 


Sell Direct 


Direct Mail is a necessary supplement to a well 


rounded Business Paper advertising program 


600,000 actual names of the top buying influences 
in all the fields covered by the McGraw-Hill publi 
cations make up our 150 mailing lists. These lists 
are built and maintained primarily for our own use 
but they are available to you for Direct Mail pur 


poses. Pick out a list of YOUR prospects from our 


Aid Dealer Relations 


Merchandise your advertising 
Get leads for your salesmen 
Get inquiries about your product or service 


Pin-point geographical or functional groups 


Bujld up weak territories 


More and more, progressive companies are using 
Industrial Direct Mail regularly as an advertising 
medium. They effectively allocate a portion of their 
ad budgets to this second medium at the same time 


as they concentrate on the best business publications. 


For complete, detailed information about our serv- 
ice, fill in the coupon or write for your copy of our 


free Business and Industrial Direct Mail catalogue 


Industrial Direct Mail Catalogue 


Direct Mail Division 
McGraw-Hill Publishing Co., Inc. 


330 West 42nd St., N. Y. 36, N. Y. 


Please forward my free copy of the 
McGraw-Hill ‘Industrial Dicect Mail Catalogue.” 


NAME 


COMPANY 


Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 
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GUARDIAN 


1625-A W. WALNUT STREET CHICAGO 12, ILLINOIS 


Prototype units and initial production requirements from 


GET eT a Lda Lt tal le ee 


Control more power 
AMPERE A.C. P 


he ' 
Oper ng 
itely .080 


| t pl emet ol letel interch. 


able 
AC. Rel 


Mounting: 2 holes for screws on 1% centers 


wew! 
Gre GUARDIAN 


POWERLOID’ 


Designed and Tested for 230 V., A.C. Loads up 
to 3 H.P. Motors and 8400 Watt Heater Loads 
A Guardian original —this new POWERLOID offers 

definite advantages which are far ahead of anything 


being offered for the electromagneti control of motors 


and heater units. Available 
» Series M. E. R. ina variety of contact com- 


~~ 
<> + 
io 
be As Electrical Reset binations. Rugged, totally 
' 3 i 


Stepper enclosed low pric ed! 


es " Write for 
is ¢ Stepper 


*An electromagnetic switch 


Bulletin—P-84 actuated by a solenoid plunger. 


wiute Arrange for delivery of Production Samples of 
Guardian's Power Relay and Powerloid. Send for Name of 
Nearest Franchised Distributor Who Carries IN STOCK a Com- 
plete Line of Guardian Industrial Relays—Power Relays— 
Powerloids — Reloids — Solenoids — Steppers — Switch Kits. 


‘‘Everything Under Control” 


ELECTRIC 


NEW PRODUCTS 


amplifier, 2 megohms 
pul; Z-axi 0.2 megohm ; 
ppl 

Frequency response, attenua 
tion, linear sweep time and other 
technical data are available on 
request. Circle P22 inside back 


cover. 


SINGLE TURN POT 
for instrumentation uses 


KM LECTROMATH Corp., 190 Henry § 
tamtford, Conn. A new 
potentiomete! 13-100-] 
operating temperature rany 
from ym» to +100 ¢ ni 
application po ibilitie 
trumentation and yveneral serve 
mechanism use Weighing ap 
proximately 1) oz. it has a diame 
of 1 in. and a length of 57/64 
yond bushing. It has a total 
imstunce range of 0 to 40,000 
vith linearit “ close a 
0.25 percent. Maximum dimen 
ional tability impact strength 
ind heat di ation are provided 
through ) piece anodized 
aluminum allo housing. A_ lo. 
torque of Z.-In. permits use 
of smalle 
The unit has electrical rotation 


>, deg continuou 


of O60 deg 


mechanical 


rotatio low nos 
level and long life. Up to eight 
taps can be added during manu 
facture with each tap welded to 
a single turn of resistance 


Circle P23 inside back cover. 


FUNCTION GENERATOR 
sine or square wave output 


KE NGINEERING SPECIALTY Co LOO 
Eldredge be Salt Lake ( 

Utah. Model FG118 is a compact 
source of sine and square waves, 


with a frequency range of 0.1 t 


n last page January 1 1957 ELECTRONICS 





whe rever 


HIGH OPERATING TEMPERATURES 


are a matter of ftaet 


pre eT EY OUR ALT. > pr ee NT 


Then it’s time to face the facts. Just any insulated wire or 
, FG113 i cable won't meet the test. But you can be sure that there's 
Price is $200. Circle P24 a Continental heat-resistant wire or cable that will. And when 
inside back cover. you meet high operating temperatures combined with mois 
ture and corrosive vapor problems, the fact of the matter is 
ONE Continental wire that offers insulated advantages to 
meet your requirements all ways 


ELECTRONIC INSTRUMENT INSULATED WIRE 


600-3000 volt service. Sizes: 32 AWG to 6 AWG inclusive 
CONSTRUCTION: stranded tinned copper, polyvinyl insulation 
with or without nylon jacket. Maximum operating tempera 
ture: 100°C 
CONFORMS TO: MIL-W-16878B 
a COLOR CODED: 1, 2, or 3 Spiral stripes over polyvinyl 
a insulation 


| 
oun 


a? 
o- = 


UNIVERSAL ADAPTER 


1 write 
can be used as a-c bridge 


MILLIVAC INSTRUMENT’ OR - 4 
Second St, Schenectady 6, N.Y. |) \ = ( ontinental | 
d | box nd Wheat WIRE CORPORATION : 


‘ 

‘ 

4 
# Wh NGFORD JNN © YORK PENNSYLVANIA 





Digital Indicator 


combines data readout 
and storage facilities 


wugeenn 


PRINTED CIRCUIT 


Window NUMBER 
WHEEL 


COMMUTATOR 


MOTOR 


PRINTED 
CIRCUIT CONTACTORS 


Physical characteristics: Over-all length. . 5%", width. . ."%", height. . .14,", 
weight. . .7 oz., operating time at 24 volts. . .0.8sec., life expectancy. . 1,000,000 


operations, Character size..." x 4". 


The new UNION Digital Indicator 
will satisfy most requirements for 
data display, either local or remote 
It is a companion product to our 
Alpha-Numerical Data Display In 
dicator, but occupies only one-half 
the volume and requires under three 
watts power 

The ability of the indicator to op 
erate as a storage facility, a readout 
device, and its inherent non-dissipat 
ing storage give it characteristics not 
to be found in any other indicator of 
this type. 

The indicator is motor-driven and 
operates on a direct wire basis in re 
sponse to binary code. The coded 


decimal notation was chosen for pro 
totype to demonstrate more familiar 
uses, but other notations can be used 

A typical application in a pipeline 
remote control system works like 
this: Telemetered digital data on 
temperature and pressure is received 
at a central station and entered into 
an intermediate storage. From there 
it is routed to the appropriate digital 
indicators for visual display and 
electrical storage for time pro 
grammed input to a telelog printer 
Each indicator can store four binary 
bits and eliminates the use of relays 
for this purpose. Write for our new 
Bulletin 1011. 


GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


For additional information on all items on this page, use post card on last page 


PITTSBURGH 18, PENNSYLVANIA 


NEW PRODUCTS 
10-turn Helipot control alterna 
tively as a calibrated shunt for the 
measurement and recording of d-« 
currents or as the measuring arm 
of an a-c or d-c Wheatstone bridge. 

When 
the Poly-Functionist 


used as an a-c bridge, 
delivers a 
polarized d-c output signal; it 

positive if the resistance being 
measured is lower than the bal 
ancing value and negative if it | 
higher. Thus the CM-21A_ pro 
vides the making 
measurements in a calibrated un 


with 


possibility of 


balanced bridge condition 


proper discrimination between 


above-par and below-par a-c re 
sistances in the same manner in 
which a d-c bridge indicates a 
deviation of a resistance beyond 
balance 


and below the point 


Circle P25 inside back cover. 


TRANSFORMERS 
constant voltage type 


THE JENSEN MFG. Co., 6601 S. Lar 
amie Ave., Chicago, IIl., is now 
group of type 
ZC constant voltage transformers 
They 


the distribution 


manufacturing a 


are designed expressly for 
systems com 
monly referred to as 70-v constant 
voltage systems. 

The 
draw a predetermined amount of 


line. All are 
weat herproof 


units are engineered to 
power from a 70-v 
mountable in W-l1 
transformer cases with the excep 
tion of the ZC-3514. 

Types ZC-100, ZC-200, ZCO-300 
and ZC-400 are equipped 
terminal board with a handy pin 
jack 
input 


with 


adjustment for the desired 
Heavy 
terminals are provided for speaker 
The 


( ompletely 


power. duty screw 


and line connection. trans 
impreg 


processed for 


formers are 
nated and dip 
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NEW PRODUCTS 


outdoo and in- 
Circle P26 


operation in 
dustrial atmospheres 


inside back cover. 


l-F CRYSTAL FILTER 
subminiature type 


BURNELL & Co., INC., 45 Warburton 
Ave., Yonkers 2, N. Y., announces 
filter 
for 455 ke designed to operate 
ventode (220 k 


to grid. The 9-ke wide pa 


a subminiature i-f crystal 


from a high-mu 
ohms 
band permits use of the filter in 
practically any communications o1 
highly selective receiver with good 
fidelity of 
band is 


operation. The pa 
smooth and monotoni 
with no spurious responses that 
other 
harmonic 


The insertion loss of 12 db is 


could permit the passage of 
channels, image Or 
considerably le than most othe 
i-f filters on the market and the 
attenuation is 50 db at a band 
width of less than 20 ke 

Size is by 1 by 2} in. high 
Weight is 4} oz. It is 
meet applicable portion of MIL 


designed to 
T-27 and other government speci 
fication Known as part No. § 
17976, this filter is easily 


in any interstage circuit with no 


inserted 


other circuit modification neces 


sary. Circle P27 inside back cover. 


ELECTROLYTICS 


for computer power supplies 


SPRAGUE ELEcTRIC Co., 125 Maz 
shall St., North Adams, Mass 


available a new 


, has 
series of high 
capacitance electrolytic capacitors 
filtering 


designed especially for 


supplies in digital com- 
other 


vhi h require an 


power 
puters and applications, 


deg : 
leyres 
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Reliable Relays -AC*DC 


in stock for quick shipment 


Cutaway view of AC Miniature Relay which includes a selenium 
rectifier of our own manufacture for highest reliability. Suitable 


for airborne circuits. 


When you need miniature relays of 
utmost reliability, come to Union 
Switch & Signal. Our relays with 
gold alloy contacts have established 
a record for dependability unsur 
passed in the industry 

And if you need relays in a hurry, 
you can get them. Any of the stand 
ard UNION DC or AC miniature 
relays can be shipped from stock 
These include: (1) Plug-in mount, 
(2) Single screw mount, (3) Center 
of gravity flange mount, (4) Double 
screw mount, (5) Top flange mount 
(6) Clamp mount, (7) Bottom flange 


mount, (8) Flange mount 


Contacts can be gold alloy, which are 
especially fitted for dry-circuitry 
use, or palladium for general use 
Coil resistances up to 13,500 ohms 


Vibration resistance up to 2000 cycles 
at 30 G’s and shock resistance in 
excess of 50 G’s. 

High life expectancy. Tested through 
1,000,000 operations, 

ALL UNION Miniature Relays 
meet or exceed the requirements of 
MIL-R-5757-C. Write for a copy of 
Bulletin 1010. 


GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18, PENNSYLVANIA 
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iOony 


capacitance 

) to (OO ul 

They are 

344] 
Oo describes the 

performance requirement 

which these capacito vill with 
tand (ople “are Vallable on 
letterhead request. Circle P28 in- 


side back cover. 


SPURS ° HELICALS ° WORM AND WORM GEARS ° STRAIGHT BEVELS 
LEAD SCREWS @ RATCHETS @ CLUSTER GEARS @ RACKS @ INTERNALS @ ODD SHAPES 


1021 PARMELE STREE 
ENGRAVING MACHINE 


versatile, precise, simple 


SCRIPTA MACHINE A’ GRAVER 


Purque 


{ 


intaglio a 


diecasting 


pune he 


training 4} 


A-27 SUPERFINE quired to operate the machin 


a TOs WACO aa | 


Para 

Cee er em CSM mee em ed dire ae LL tended to 
coating composition, is formulated specifically for applica 
tion to VHF and UHF components. It penetrates deeply 
seals out moisture, provides a surface finish, imparts 
rigidity and promotes stability of the electrical constants at a reduced 
of high frequency circuits. Its effect upon the ''Q” of Rf 
windings i$ practically negligible 


trace the 


duce CoO 


engraving 
tion on the 
THE 

IDEAL COIL 


quickly, adheres well; meets most temperature require 
HMO MMe mele rem ame ee eee ee 
ee who know specify Q-Max! Write for new illustrated catalog 


} 
Pe « Q Max applies easily by dipping of brushing, drie 


COMMUNICATION PRODUCTS COMPANY «+ INC C 


MARLBORO, NEW JERSEY — Telephone: FReehold 8-1880 


Pacific Coast Branch: 120 SANTA BARBARA ST, SANTA BARBARA 





NEW PRODUCT 


namepia 
tool Li 
Circle P29 inside back covet 


High-speed control for 
sag i tng es high-speed missiles 


in polyethylene bottles 


re ton 


PECHNIQUI J SOX 
. Nowada { 
t for hiuma 


j 
tipment rhithe 


nills the t 


ferl rissile 

Phat vhy relia 

in modern fire 

min reason engvinect 


cop Aircralt Snark missile 
Syncroverter High 


per before exhaustion 1 reached 
) ( ( hy i : neroverter choppet 


Circle P30 inside back cover. 
j aol eed rela have a rmal life of hillion afl 


{ t applica Phey're availabl 


ope rations tn dry cucu 
SPD d DPDT models wit! ical characteristic 
j | ’ 


ted be 


other than fire 


utstandin 
mpl te 


Bristol 


TYPICAL CHARACTERISTICS 


Temperature range 55°C to 100°C 


Operating shock: 30G; 11 milliseconds duration 
Vibration: 10-55 cps (see below, Mounting i0oG 
Contact ratings: up to 35v, 45 microamperes 
Stray contact capacitance: less than 15 mmfd 
Pull-in time (includ ng bounce 

CERAMIC CAPACITORS as low as 200 microseconds 

Drop-out time: 300 microseconds 
Life billions of operations 
Mounting: Octal tube soc 


types for vibratior 


BRISTOL FINE PRECISION INSTRUMENTS 
FOR OVER 67 YEARS 


temperature-compensating 





WL) ae) ae Series 100 


**How Stable?..... 


ACITANCE CHANGE WITH TEMPERATURE 


-20 Oo +20 
EMPERATURE —DEGREES C 


em 


How Large?.... 


Series 100 
Series 200 
Series 300 


NOW AVAILABL 


(Write for bulletin 6.112) 


FANSTEEL METALLURGICAL. CORPORATION 
North Chicago, Iilinois, U.S.A 


TANTALUM CAPACITORS DEPENDABLE SINCE 1930 


NEW PRODUCTS continued 


elements, as in critical r-f tuning 
and resonant circuit applications 
They are # in. thick, insulated 
with a phenolic and high-tempera 
ture wax impregnated coating 
and are available in 13 standard 
temperature coefficients from 
P100 to N4700 in each of five sizes 


from 0.290 to 0.875 in. in diameter 


> Ratings—Working voltage is 
600 v d-c, with higher ratings on 
special order. Capacitance toler- 
ances available are 5 percent, 
10 percent or 20 percent at 25 C 
in all temperature’ coefficient 
values—-but not less than 0.25 
uuf (P100 to N900), Maximum ca 
pacitance drift for P100 to P900 
is 0.2 percent or 0.05 pyf, which 
ever is greater; for N1400 to 
N4700, it is 2 percent or 0.25 pyuf, 
whichever is greater. Power fa 
tor is 0.1 percent maximum at 
1 me to N750; 0.5 percent maxi 
mum from N900 to N4700. These 
type C units meet the electrical 
pecifications of RETMA Stand- 
ard REC-107-A and JAN-C-20A 
Circle P31 inside back cover. 


MODULATOR 
for r-f signal sources 


WEINSCHEL ENGINEERING, 10503 
Metropolitan Ave., Kensington, 
Md. Model MO-1A is used to 
square wave modulate r-f signal 
sources including klystrons. It is 
used where high stability is re 
quired for the audio frequency of 
the modulated r-f signal. This 1s 
usually necessary in test set-ups 
utilizing narrow-band audio 
amplifiers 

A 1,000-cps tuning fork main 
tains the 1,000-cps square wave 
within 0.01 percent of this fre- 
quency 

The square wave output voltage 


is sufficient to modulate most com 


For additional information on all items on this page, use post card on last page January 1 1957 ELECTRONICS 
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mercial medium-power klystrons 
Circle P32 inside back cover. 
SMALL MOTORS 


* 
subfractional h-p type Small 
GEORGE W., 


BorGc Corpv., Janesville, 
Wisc., has announced an improved 
line of subfractional h-p motors e kok 
for precision instrument They 
are Offered in a range of 1/2,000 Wide Range 
to 1/750 h-p and are available in 


both synchronous and induction 
types, with or without gear trains s KKK 
Featuring ruggedness and de 1 

pendability, the motors are de Ig eT ormance 
signed for quality instrument ap 

plication and find wide use in the 

industrial tv, recorder and instru 

ment fields. End bells and geat 

train cases are die-cast alloys, 

precision machined to form a 

totally enclosed housing. Geared 

output shafts have two heavy bear 

ing supports to accommodate 


radial loading. All gears are pre 


cision hobbed. The die-cast ro **How Wide ce are 


+ 


tors are mounted on ball bearing 
for longer life and continued ac 
curacy 

The company offers complete re 
earch, engineering and produce 
tion facilities to help users solve 
design and production problems 
Literature and complete enginee} 
ing data are available Circle 
P33 inside back cover. 


HEAVY DUTY VIBRATOR 
runs 8-10 C cooler 


JAMES VIBRAPOWR Co., 4050 N 


Rockwell St., Chicago, Ill. Model us about your application 
J-28 heavy duty vibrator runs & 


to 10 C cooler than othe It is 


specifically designed for the two ard 
war sails ommunications field 4% FANSTEEL METALLURGICAL CORPORATION 
Yay) Aaaiv ( ) u a dil | 

where ambient heat problems re aoe aa stented dt 


quire cool running components 


eee eee ee 8 eee eee oe eee 


This 6/12-v, seven prong, split 
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Would ou like to platy am yor role in the design 


cle eloprie nt and manufacture of transistors’ 


IBM now has challenging openings im the product 

deve lopune nt of semi-conductor devices tor commere ial 
data proce ing and airborne computers There are 
unlimited Opportunith for profe sional achievement 
and advancement in our new Semi-Conductor Engine ering 
Laboratory and Manufacturing facility at Poughkeepsie, 
New York, and at our Airborne ¢ omputer Laboratories 


at Owego Ne W York 


It Vout aie an clectrical mechanical o1 chemical 
engineer, physicist, me tallurgist, or chemist with 
a BS. or advanced degree and at least 2 years 
experience i the design, deve lopourie nt or manufacture 
of semi-conductor devices and materials, consider 


IBM's advantages 


Your advancement is based solely on merit 


IBM's growth is creating many unusually 


respon ible career po ton 


IBM serves large and small business sclence 


edu ition, government ind thi milit il al uring 


tubility and continued growth 


Liberal « oOnnpan benefits and excellent salaries 
| ily educational and country club facilities 


Mov id travel expenses paid 


Write, viving detail of education ind experience to 
R.A. Whitehorne, IBM Dept Ol, 590 Madison Avenue, 
Ne \ York eZ New York 


INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 


DATA PROCESSING « ELECTR TYPEWRITERS «© TIME EQUIPMENT @ MILITARY PRODUCTS 


302 


inside back 
cover. 


RESIN SOLVENT 


reclaims electronic parts 


RAM CHEMICAI r. ©. Box 192. 


Gardena Calif Labeled De Sols 


VIGO 


a new liquid chemical com 
pound disintegrates epoxy or pols 
ester resins in which electronic 
components and. electronic 
tems have been imbedded, simply 
by immersing the electronic unit 
in the solution Then the usable 
parts may be salvaged or the de 
fective part can be replaced he 
fore reencapsulating 

The cost of reclaiming ele¢ 
tronic components with De-Sol 
292 is negligible since labor ji 
virtually eliminated and the so 
lution can be reused again and 
again. It will not harm phenolic 
base system uch as printed cit 
cult The olution 1 available 
in 1, 5 and 50-gallon containers 
Complete information and prices 
may be had on request. Circle 
P35 inside back cover. 


CURVE TRACER 


for all triode transistors 


ONEX, IN¢ 245 Sansom St., 

Darby, Pa Model CT-103 tran 
istor curve tracer, when used with 
an oscilloscope, presents one 
curve at a time of the collector 


family, wi held constant. Thi 
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arrie! yre 
transistor 
indicated 
panel meter 
varied from 0 to 500 yw: 
ector current 


10 ma while the 


trolled 
“uHXes are 

Anothe) 

the pre 
ind reve 
crystal diode 

xe The voltage \ is current 
characteristic of thermistors and 
aristo can also b isplayed 
imultaneousl) vith calibrated 


iX¢ Circle P36 inside back cover. 


2 + REV 4 149, 


ATTENUATORS 
Beer's type units 


ARENBERG ULTRASONIC LABORATORY, 
INC., 94 Green St., Jamaica Plain 
30, Mass. Model A693 precision 
attenuato) have a range of O to 
121 db in 1 db step 


93 ohm Accurat I 1 db maxi 


In pedan 


mum, absolute erro) db, rela 
tive erro? Frequene range 1s UV 
to 100 mec; power level 1 watt 


maximum. Circle P37 inside back 
cover. 


A-C RATIOMETER 
with five-digit read-out 


ELECTRO INSTRUMENT 


ELECTRONICS 


NEW PACK 


CRYSTAL and OVEN 


HIGHER STABILITY 


BETTER AGEING FA 


Hey, 


The 


mounted cr 
temperature 


i precision Trequ 


ealed 
thin O04 


C. ambient. In this instance, 


frequency shift due to ageing wil 


not exceed .0OO2%, 


letin #497 


ON had 


Witine DIAGRAM 


BLILEY ELECTRIC CO 


UNION STATION BUILDING - ERIE, P 





Electro- Pulse presents 
a Hew 


FAST PULSE GENERATOR 


© Output Flexibility 
© Advanced/Delayed Operation 
* Direct Coupled Pos. or Neg. Pulses 


ECONOMICAL... ... FAST RISE TIME 


Model 2125A 


A wide range instrument 
designed for the economical generation of 
fast rise time pulses at low impedance. Direct coupled 
output at ground potential minimizes waveform 
problems, and optional use of internal load allows 
provision of full power to low impedance loads and 


optimum waveform to higher loads. 


© 90 V Amplitude Open Circuit, 50 V into 50 Ohm 
Load © .02 ,.s Rise Time * 10 CPS to 100 KC Rep. 
Rate ¢ 0 to 100 ..s Delay or Advance ® .1 to 100 1s 
Pulse Width ¢ 60 DB Attenuator. 


Write for Complete Data: Our Bulletin 2125A/E 


The Model 2125A Pulse Generator is the latest 
addition to the Electro-Pulse line of ‘electronic 7 
instrumentation which includes Precision, Variable, 
and Megacycle Pulse Generators, Pulse Code 
Generators, Pulse Oscillators, Time Delay 
Generators, and Electronic Counting Equipment. 


” Model 2120A - PULSE GENERATOR 


Representatives in Major Cities 


agi Pulse, Tue. 


11861 TEALE STREET, CULVER CITY, CALIFORNIA 
Telephones: EXmont 8-6764 and TExas 0-8006 
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matic a-c ratiometer for measur 
ing, with no phase shift error, the 
ratio of two a-c voltages, E, and 
E., where E, is derived from E 
and E, drives both the bridge of 
the ratiometer and the test unit. 

Measurement are displayed 
digitally on the in-line five-digit 
read-out. In operation, a-c voltages 
are converted to d-c and the d-« 
voltages presented. The instrument 
is particularly uited for trans 
former testing, precision tachom 
eter and resolver testing and for 
checking a-c computing networks. 


> Partial Specifications Ratio 
range is 09.0000 to 1.0999. Sensi- 
tivity is 0.1 mv. Accuracy is +2 
digits. Read-out time is 1 second. 
Complete specifications and price 
information are available from 
the manufacturer. Circle P38 in- 
side back cover. 


METAL FILM 
RESISTANCE CARD 


RESISTANCE CARDS 
for microwave attenuation 


FILMOHM Corp., 48 W. 25th St., 
New York 10, N. Y. The new meta! 
film fibre glass plastic resistance 
card is highly stable microwave 
attenuator material. The base is 
a fine weave glass cloth impreg 
nated with high temperature ther 
mosetting resin. Resistance is 
thin film of pure metals, approxi 
mately 50 millionths of an inch 
thick, uniformly deposited on one 
or both surfaces of the plastic. A 
protective coating is provided over 
the metal film 


P Specifications Resistance rang: 
is 25 ohms per square to 750 ohm 
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NEW PRODUCTS continued 
per square. Standard tolerance is 
+10 percent. The standard card 
is 5 in. wide by 12 in. long, exclu- 
sive of collodial silver terminals. 
Thickness is 0.025 +0.003 or 0.032 

0.003. Maximum surface tem- 
should be limited to 
Circle P39 inside back 


perature 
130 C 


cover. 


ANTENNA FEED 
used in scatter systems 


GENERAL BRONZE CorP., Brach Div., 
711 Stewart Ave., Garden City, 
N. Y., has developed an antenna 
feed for use with parabolas in 
scatter communication systems. It 
has a gain of approximately 35 db 
at 755 me with a 30-ft parabola 
and covers a bandwidth of 755 to 
985 me with a vswr of less than 1.2 
with the majority of the frequency 
range running less than 1.1 or 
better. Circle P40 inside back 
cover. 


NEW COMPOUNDS 
for encapsulating purposes 


TELECTRO INDUSTRIES CORP., 35-18 
37th St., Long Island City 1, N. Y., 
has available new encapsulating 
compounds for all industrial and 
commercial applications. They are 
available in three distinct types 
and formulas—transparent, flexi- 
ble and foam. 

The transparent compound is 
quick setting in 15 minutes at 
180 F, is inexpensive, consists of 
only two components and is easily 
molds. The 
flexible type is an epoxy formu- 
lation that 
flexibility, is considerably less 
expensive than other 
formulations and consists of only 
two components. The foam com- 


released from the 
features variable 


epoxy 


Lest confusion reign 


Once there was a Prospect who wanted a small, fast relay 
that would respond to the direction of flow of current, 
and which would do it at least a few million times 

He journeyed trom Source to Source, asking his questions 
with straightforward hopefuln But everywhere the answers 
were equivocal, with nary a single Yes or No 

There were moments when he thougbt a center off type for 
differential operation was just what he wanted, but he became 
uncertain after losing the ability to distinguish between 

spring bias and the everyday human variety. At other times, 
also, in the company ot other Sources, his hopes rose 

when answers about speed’ began will handle 750 pulse: 
per second here was the way be liked to hear people talk), 
only to sink again when followed by such words as 

e depending, of course, on the amount of excitation 
expressed as a net pulse level. Long before, he had abandoned 
Pinning Down, and had begun a desperate attempt 

at Keeping Up. But finally he realized he sought in vain; 

a relay to meet his requirements could not possibly be 
described simply. He wandered away, head bowed 

— crumpled fragments of data sheets fluttering after him 


e 


Series 72 HIGH SPEED RELAY 
With what may seem like undue pride, we only wish this 
wretched soul had stumbled on one of our devices, 
namely the Sigma 72 relay. Not that the language of 
our literature is so pristine, wholly untouched by the 
Jargon of the Trade, but we could have told him that our 72 


Is an SPDT relay which responds to direction of 
current flow. 


In correctly designed circuits, takes about 0.2 
milliseconds for transferring its contacts and is 
intended for high speed switching up to 500 
pulses per second 





Gives practical value to its high operating speed 
by switching a 60 ma. IIOVDC inductive load haifa 


billion times on the average without maintenance 


Allows repair and adjustment by the user (detailed 
manual and test set available) 


By comparison, takes up little space (17g dia. 
x 25%" high) and is lightweight 


Bulletin on request. 


SIGMA INSTRUMENTS, INC.,, 


62 Pearl Street, So. Braintree, Boston 85, Massachusetts 
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FREQUENCY 


s 
al 
I 
> 
( 
Ww 
be 
Z 


TIME 


FREQUENCY 


PERIOD 


(ES ti Pe 


DIRECT READING 


OUTSTANDING FEATURES 


% Three independent, adjustable trigger 
level controls permitting full rated 
itivity at any voltage level between 
Pee ee 


Small voltage increments ordinarily 
masked by attenuators are easily selected 


SC ee me ee 
ame em CM Me 
PU Cur em Me Le 


UTC Cm UP Le ed 
ee UM ms meh 
ue uC 

OP Ly 


ee 

provides precision measurement of frequency 
frequency ratio, period 
time interval 


1/frequency) and 
Pressure, velocity, acceleration 
displacement, flow, RPS, RPM, etc., may 

also be measured with suitable transducers 
ee. a ee ee eu a 
frequency standard 


SLUR 


Long Term: 3 parts per million per week 


Display Time: Automati 
Manual: Until rese 
Input Impedance 
Trigger Level: Continuc 


Accuracy 1 count 


ihm and 50 mmf 


table from 


1 mege 
isly adju 
Stability 
Secondary Frequency Standard: 1 me; 
Dimensions: 17” Wx 8%” Hx 13%’ 
Weight 50 Ibs approx 


100, 10, 
D approx 


MODEL 225A 09:1 


UN 


COUNTER-TIMER 


imila 
Featur 


Marker Signal: 


inputs 
Read 
Point 


t to Change Without Notice 


con ete spec 
MC line of ele 


Continuously variable 


ng, Automatic | 


and control 


FREQUENCY 


SPECIFICATIONS: 


FREQUENCY MEASUREMENT 
Frequency Range 
0-1,000,000 cycles 
per second 
Input Sensitivity 
0.2 volt rms 
Direct-coupled input 
Time Bases 
0.00001, 0.0001, 0.001, 
0.01,0.1, 1 and 10 
seconds Also can use 
external 0-1 mc standard 


PERIOD MEASUREMENT 
Period Range 


10 microseconds 
to 1,000,000 seconds 
Frequency Range 
0.000001 cps to 100 k 
Input Sensitivity 
0.2 volts rms 
Direct-coupled input 
Gate Times 
] and 10 cycles of 
unknown frequency 
Standard Frequency Counted 
1 mc; 100, 10, 1 ke; 
100, 10, 1 cps 
external 0-1 m¢ 


TIME INTERVAL MEASUREMENT 
Range 

i microseconds to 

1,000,000 seconds 

Start and Stop 

Two independent or 

common channels 

Positive or negative slope 
Input Sensitivity 

0.2 volts rms 

Direct-coupled input 

Standard Frequency Counted 

1 me; 100, 10, 1 ke 

100, 10, 1 cps; external 0-1 m¢ 


GENERAL 
Stability 


Short Term: 1 part in 
1,000,000 (temperature 
regulated crystal ) 


qaoiasad 


GQOImmwsad ee ADNSNOSYS © IVAYSINI AWil © 


SAWiL 


).1 to 10 


seconds 


300 to 300 volts 


IVWAYSLNI 


1 kc; 100, 10, and ] cps 


IVERSAL 


r to the 226A in design 


ing Oscill ope Trigger Level 
Three Direct-Coupled 
of 70 my sensitivity; Direct 
nated Decimal 


Easily portable. Price: $840.00 


AONANOAYSA 


6A and the 225A models and the 


ing equipment 


Saneneted Aeammenneetn Corporation 


5528 Vineland Avenue, North 


Hollywood, Calif. Dept. 78A 


NEW PRODUC 


pounds » available in various 


densities and require low tem- 


peratures up to 150 F for 
They readily flush air 
panding and the fini 


easily 


curing. 
when ex 
sned casting 
mold 


removed from the 


The company wv il] supply these 
compound In any quantities or 
vill encapsulate your products at 
a reasonabl low price Circle 


P41 inside back cover. 


POWER SUPPLY 
low-capacitance unit 


ELCOR INC., P. O. 
Va. Model 


first of a 


Box 354, McLean, 
A105-15 I oply is the 
eries of isolated powel 


upplie featuring low shunt 


capacitance. A special trans 
former con 
of the rectifie) and 


cuit allow the 


truction and mounting 


filtering clr 
entire secondat 


circult to be capacitive ly i vell 


u conductivels isolated from 
ground 
The low value of hunt capa 


] 


citance (20 uuf) makes the ippl 


‘ 


uitable for use in a wide variety 
peed, direct-coupled cit 
julre an ungrounded 
regulated 

rated 

The 

on 110 te 

60-cycle a-c. Price is $ 


Circle P42 inside back cover. 


MEGOHM DECADE BOX 
for calibration purposes 


EASTERN PRECISION RESISTOR 


675 Barbey St Brooklyn, 


announced 





NEW PRODUCTS 


sistors in the unit are 100,000-ohm 
precision wire wound; accurate to 

0.005 percent absolute; matched 
to within 0.002 percent absolute 
The tempe rature coefficient of re 
sistance wire is 0.000005 per deg 

? are Calibrated at 25 C 
ise of the gold lated link 

provided, it is possible to select 
any resistance value from 10,000 
ohms to 1.000.000 ohm in 
mediate tep Thi 
plished by placing the re 

eries or parallel circui 

“ach resistor is terminat 
dividual terminal post 
ble to employ a single resi 

arm of a resistance bridye 

a many a 10 individual re 
in aS Many circult 
This megohm decade box 6 
by 22 by 6 in. Circle P43 inside 


back cover. 


CIRCUIT COMPONENTS 


magnetic amplifier type 


ADLER EI 


Type 826 


cRu> The most 
complete line 


of Ceramic Trimmer Capacitors 


Eight standard types. 
Special designs engineered 
to specifications. 


A DIVISION OF GLOBE-UNIONINC. 
Keele A i * M 
M V int K 


ws J 


A 





STANDARD 


Ve ee 
assures Maximum Stability 


n AMPERITE 


RELAYS and REGULATORS 
Thermostatic DELAY RELAYS 


2 to 180 Seconds 


Actuated by a heater, they operate on A.C., D.C., 
or Pulsating Current 


Hermetically sealed. Not affected by altitude, 
moisture, or other climate changes 


@ SPST only — normally open or normally closed. 


Amperite Thermostatic Delay Relays are com- 

pensated for ambient temperature changes from 

y to +70° C. Heaters consume approximately 

wy 2 W. and may be operated continuously. The units 

are most compact, rugged, explosion-proof, long 
lived, and — inexpensive! : 

TYPES; Standard Radio Octal, and 9-Pin Miniature 


MINIATURE 


? ° . . 
PROBLEM? Send for Also — Amperite Differential Relays: Used for auto 
Bulletin No. TR-81 matic overload, under-voltage or under-current protection 


BALLAST REGULATORS 


Amperite Regulators are designed to keep the current in a circuit 
automatically regulated at a definite value (for example, 0.5 amp. ) 
For currents of 60 ma. to 5 amps. Operate on A.C., D.C., Pul 


sating Current 
ta 
~ 
} — BATTERY 6 CHARGER! VOLTAGE VARIES 
4 


7) 


LTAGE OF 4V0 fC CWITH AMPERITE " 


Drm ' 
. ' 


h 
| Eos AM erin 


vv “7 J _— 90% 2% at le vs ; 


T6}1 


Hermetically sealed, they are not affected by changes in altitude, 
ambient temperature (—55° to 490° C.), or humidity Rugged, Uh I 


light, compact, most inexpensive 
Write for 4-page Technical Bulletin No. AB-51 


AMPERITE CO., Inc. 
561 Broadway, New York 12, N. Y. 
Telephone: CAnal 6-1446 


in Canada: Atlas Radio Corp., Ltd 
50 Wingold Ave., Toronto 10, Ontario 


Individual inspection 
and double-checking 
assures top quality 


of Amperite products. 


NEW PRODUCTS continued 


to cover the range of 1.5 to 300 w, 
60 cps and 400 cps. The largest 
unit, rated at 300 w at 400 cps 
measures only 4f in. in height 
by 21 in. in diameter. The other 
units for lower capacity are pro 
portionately smaller. Design bul 
letins are available on request 


Circle P44 inside back cover. 


POWER SUPPLY 
for h-v applications 


TELECTRO INDUSTRIES CorRP., 235-18 
37th St., Long Island City 1, N. Y 
Model 922 30-kv regulated power 
upply is designed specifically a 
a laboratory instrument or as a 
production tool. It can be used 
for all h-v applications such as 
power supply for kinescope, testing 
capacitors, testing cables, testing 
transformers and other dielectric 
materials, electrostatic painting 
and precipitrons. It is supplied on 
i“ single cha is 193 by 1x by 144 
in. high suitable for mounting in 
a standard relay rack 


> Specifications Model 922 re- 
quires a 105 to 125 v, 60-cps 
source, consumes 300 va and de- 
livers from 0 to 30 kv d-e at 0 to 
0.5 ma. Regulation is better than 
0.1 percent and ripple is less than 
0.1 percent rms. Output voltage 
and current are read on 44-in. 
panel-mounted meters and all con- 
trols are easily accessible on the 
front panel. Circle P45 inside back 
cover. 


CONVERTER 


uses seven transistors 


WAUGH ENGINEERING Co., 7842 
Burnet Ave., Van Nuys, Calif. 
Model FR-301 transistorized con- 
verter accepts variable frequency 
input signals from turbine flow- 
meters or a-c tachometer gener- 
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NEW PRODUCTS 


continued 


ators and converts them to a 
0 to 5-v signal suitable for tele 
metering. The converter is in 
tended for use in guided missiles 
and piloted aircraft where fluid 
flow rates must be telemetered to 


> 


the ground. It is housed in a 3 by 
2 by 24 in. box with a single air 
craft-type electrical connector 
Span adjustment is included to 
give 5-v output for a wide range 
of input frequencies. Output volt 
age is linear with frequency with 
in 0.2 percent of full scale and 
varies less than 0.2 percent for a 
5-percent variation in the 28-v sup 
ply. Usable temperature range is 

60 F to +170 F. Circle P46 in- 
side back cover. 


ELECTROLYTIC 


for printed circuits 


ASTRON Corp., 255 Grant Ave., 
Kast Newark, N. J., has manufac 
tured an electrolytic pecifically 
designed for printed circuits and 
automatic assembli« 

Style EY electrolytic 
the SM safety margin construction 
which will withstand surge volt 
age and momentary overloads, 
without permanent damage. Her 
metically sealed, the EY is ex 
tremely reliable in tropical, hot 
and humid climates. 

Available in a wide range of 
values, this electrolytic ‘itilizes 


¢ 


pure foil and a special high-gain 
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1 packaged electronic circuit 


replaces 9 separate components ! 


60,000,000 Centralab P.E.C.'s' like this 
— in various component values — 
are being used by leading manufacturers 


<RS> A Centralab Packaged Electronic Circuit 
~ js a complete circuit which includes capaci 
tance, resistance, and often inductance 
in addition to wiring 


<R> = Design one compact package into your 

equipment, instead of several individual 
parts, to 

reduce inventory 

reduce size 

reduce weight 

eliminate wiring errors 

reduce assembly cost 

improve circuit stability 


<RD> Centralab Pk pa all Mil kK LLA 
~ and Mil-C-1LOL5A requirements within 

their range 

<RD Over 160 standard P.E.C. designs are 
ivailable for your immediate use. For special 
requirements, call on Centralab enginee 
but earl mm the planning tage, before 
ou ve “frozen” your design 


n RRS ab A DIVISION OF GLOBE-UNION INC 
© x 


9IMA Last Keefe Avenue . Milwaukee 1 


In Canada: #04 Mt. Pleasant Koad, Toronto, Ontario 


* 
\y ak 
8 Se 
VARIABLE ENGINEERED A Ne 
RESISTORS CERAMICE 


W isconsin 


* 


PACKAGED Ctnamig 
EL eCTRONIC cimcurrs CAPACITY 


+ 
ewitcnes 
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Build into your transmitter 


this handful of assurance 


MicroMatch Directional Couplers* measure RF Power and 
VSWR—giving you, the designer, positive confirmation of 
your transmitter s performance and providing your Cus- 
tome! with a monitot that const intly watches his trans 
mission line and antenna 

Built into major military Communications and ballistic 
missile programs, these compact, rugged and low cost 
couplers produce an output essentially inde pendent of 
frequency over the range of 3 to 4000 megacycles. They 
are adjusted for full scale meter deflection at power levels 
of 1.2 watts to 120 KW. Accuracy of power measurement 


1s | lus or minus 5°, of full scale 


WRITE FOR OUR 50-PAGE CATALOG , 


WHEN MICROMATCH’ {S BUILT IN— 
YOU KNOW WHAT'S GOING OUT 


Iyjg MC vos Bt ELECTRONICS C0., i 


4 


NEW PRODUCTS continues 
etch proce oO assure dependable 
operation Clearly marked for 
easy installation, the EY is de 

igned to save costs and assembly 
time Circle P47 inside back 


cover. 


off 
# 


PHONE JACKS 


to military specification: 


RICHARD i LECTROCRAFT 
Ave., Chicas 
producing 
ng military pec 
tion These Han-D jacks require 
a minimum of panel space and 
depth behind panel. Assured elec 
al contact provided by Osi 
ve pressure from nickel silver 
pring Notched insulating wash 
Y tnat engaye both pring blade 
and terminal provide a positive 
locking arrangement that restricts 


hifting of electrical connection 
or changes in adjustment 
Currently upplied in three 
models, No. 334 (JAN type JJ-034 
is a 2-conductor open circuit jack 
No. 389 (JAN type JJ-089) pro 
vides a 2-conductor closed circui 
and No. 333 (JAN type JJ033) i 
a o-conductor open-circuit type 
All have heavy brass nickel plated 
frames and fit any standard mat 


ing plug. Circle P48 inside back 


cover. 


PRODUCTION TEST SET 
for tv tubes 


RESEARCH KM LECTRONI I 
rORIES, Roslyn, Pa. Model 308 


matic pu ton producti 


for cor 
regulated 
current regu 
r, protected 
autoadjusting 
drive rotar 


circuit break 


urd on last page ary 57 ELECTRONICS 





NEW PRODUCTS 


glaswitch* relay 
..-hermetically sealed 
atin ae contacts 


either polarity, built-in preheater 


each power supply, func- 


and hort checke1 ligh voltage Me x % 

protective series resistors, plug-in Sitaeee LIGHTNING RESPONSE... LOW CAPACITANCE 
relays and a pin poll lot pattern ci 

ideo yenerato! Price is $3,530 


7 . P (Shown Actual Size) 
Circle P49 inside back cover. ’ 


Here’s the famous Revere glaswitch in a relay H id 
. individual contact pairs hermetically sealed . . . OW would you 
immune to contact contamination and mechanical apply it? 
“bugs” ... operating time less than 2 milliseconds. 
Tamper proof... small... easily stacked. Used for HIGH SPEED 
SWITCHING 
telemetering read-out and many other applications. 


Suitable for explosive atmospheres. LOW CAPACITANCE 


The Revere glaswitch relay shown consists of an actu- REQUIREMENTS 


ating coil and four SPST magnetically operated, her- 

| led ala: } A bi Jj DRY cCiRcuiT 

meticaily-sealed glaswitches ssembly is mounted in SWITCHING 

shock-resistant rubber and enclosed in a steel hous- 

ing for magnetic shielding and protection. Relays can EXPLOSIVE 

be stacked in any combination without interaction; ATMOSPHERES 

number of contacts can be varied; 6, 12, 24 or 48 
‘ HIGH CYCLING 

V.D.C coils, mounting and plug In provisions to suit REQUIREMENTS 


specific applications. 


JUNCTION TRANSISTOR PULSE 
germanium pnp type CHARACTERISTICS (24-Volt Coil): CIRCUITS 


Contact Rating: At 28 V.D.C.: 0.5 amp inductive 
L/R 0.026) or resistive 


‘ ‘ 
mond Hill N Y., has announced Contact Form: Normally open or normally closed 


GENERAL TRANSISTOR CORP., Rich- 


erm: Contact Surface: Electro-plated rhodium 


28 ; a % : : 
three Sensitivity: Approximately 500 r watts tend for E: yinnering 


Operating Time: 4.5 milliseconds at 24 volts D.C Bulletin 1061 
yu ) 


1.9 milliseconds at 50 volts D.C 
Temperature Rise: 10°C. at 24 volts D ¢ 
Continuous 30°C. at 50 volts D.C 
Contact Life: 100,000 cycles gquar® teed at rating 
specified above; increases rapidly 
as load decreases 


Small Size: 0.88" x 0.88” x 3.25” 


* Revere trademark 


Vere CORPORATION OF AMERICA 


WALLINGFORD, CONNECTICUT,: « Subsidiary of Neptune Meter Company 
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FREQUENCY METER MODEL 802B 
Range of 2350 to 10,500 megacycles 
covers the most used frequencies. 
Veeder-root digital counter provides 
accurate, legible readings which are 
referred to calibration charts for fre 
quency in megacyc les to rated accu 
racy of 0.2% without calculation 
Completely self-contained with built 


in detector and indicating meter. 


SLOTTED LINES 
MODELS 319 THROUGH 324 


Six portable models, incorporating 
carriage drive mechanism integral 
with wave guide assembly measures 
VSWRs and impedances from 2600 to 
18,000 megacycles per second, cow 
ering wave guide sizes from 3 X 1% 
inches to .702 X .391 inches. Can be 
used with all standard military and 


commercial RF probes and detectors 


COMPLETE LINE OF COAXIAL AND WAVEGUIDE INSTRUMENTS INCLUDES: 


DIRECTIONAL COUPLERS 
TERMINATIONS 
FREQUENCY METERS 
HORNS 

TUNERS 

ECHO BOXES 


FREE ILLUSTRATED CATALOG 


SLOTTED LINES 

BENDS 

ATTENUATORS 
STANDARD REFLECTIONS 
BOLOMETERS 
THERMISTORS 


contains much valuable data ee D 


ge the narda 


160 HERRICKS ROAD, MINEOLA, N.Y. « 


corporation 


PIONEER 6-4650 


COMPLETE INSTRUMENTATION FOR MICROWAVE AND UHF 


312 


n this page, use post card on last page 


NEW PRODUCTS continued 


any position. Circle P50 inside 


back cover. 


DUO-TRIODES 


three new types 


STATE LABS INC., 649 Broadway, 
New York 12, N. Y. 


Sweden announces 3 new types in 


Ericsson of 


their ruggedized-longlife series of 
electronic tubes, the 2C51/2C51L, 
18C51 and 407A. Each tube is a 
duotriode, medium-mu, 9-pin mini 
ature, suitable for a variety of 
applications in amplifiers, mixers 
and oscillators. The triode sec 
tions are internally shielded and 
independent of each other except 
for the common heater, making the 
tubes useful in cascode amplifiers. 

All tubes are constructed for 
maximum service, life expectancy 
10,000 
Extreme care in processing and 


being well above hours. 
use of pure nickel cathode sleeves 


insure freedom from _ interface 
formation and suitability for on- 
off application. The tubes are 
highly resistant to impact shock 
and vibration. 

The 2C51/2C51L has a 0.3- 
ampere heater at 6.3 v, while the 
18C51 is rated at 0.105 ampere at 
18 v. The 


tapped heater and may be operated 


107A has a center- 


in series at 0.050 ampere, 40 v, or 
in parallel at 0.1 ampere, 20 
Circle P51 inside back cover. 


MAGNETIC HEAD 
for recording and playback 


THE NORTRONICS Co., 1015 S. Sixth 
St., Minneapolis 4, Minn., has an 
nounced the model TLD in-line 
magnetic head for low-cost, high 
quality recording and reproduc- 
tion in stereophonic sound appli 
cations. The head can be compen 
sated for flat response between 30 
and 10,000 cps at 7.5 ips. It is 
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NEW PRODUCT 


compact and _ will vide long 
wear, negligible oxide accumula 
tion, excellent rejection of sur- 
rounding fields and uniformity of 
frequency and amplitude re 

This new head featu 
cision ground and lapped gay 
anced elec trie and maynethk 
ture, high output and 
colinear alignment The 
tape surfaces do not pass ov 
epoxy resin or plasti 
thereby eliminating the ne 
frequent cleaning even under 
humid conditions The head is 
suited for use in new equipment, 
design, replacement and for con 
version of existing tape recorder 
to stereophonic tape phonograph 
equipment. Detailed dimensional 
drawings, specifications and prices 
are available. Circle P52 inside 
back cover. 


SILICON RECTIFIERS 


low-current type 


GENERAL ELECTRIC Co., Syracuse, 
N. Y., announces three new types 
of low-current silicon rectifiers 
They are designed for use in air 
craft and other airborne comput 
ers, guided missiles, magnetic 
amplifiers, and electronic and ele 
trical equipment operating at high 
temperature, 


> Ratings—The rectifiers, RETMA 
type designated 1N536, 1N539 and 
1N540, are rated respectively at 
maximum peak inverse voltages of 
50, 300 and 400 v. Maximum al 
lowable rms voltages are 50, 300 
and 400 v; maximum allowable 
rms voltages are rated at 35, 210 
and 280 v respectively 

Ambient operating temperature 
for the series is from —65 to 165 C 


ELEC TRONICS ] 1957 For additional 


Standard 


OMe, Radio 


Noise 
Filters 


SMALL SIZE 
LIGHT WEIGHT 


HIGH TEMPERATURE 
OPERATION 


SPECIFIC PERFORMANCE 
CURVES FURNISHED 
ON EACH UNIT 


SCREW TYPE 
COMPRESSION GLASS SEALS 


VIBRATION RESISTANT 


SMALL SIZE: Can for 5 to 25 ampere unit measures only 1%” x 1%" x VY". 


Other sizes in proportion. Tolerance: (general) +42” (mounting centers) + a”. 
prop g 9 


LIGHT WEIGHT: 5 to 25 ampere unit weighs only 72 grams; !0 to 50 ampere 
unit 135 grams; 20 to 100 ampere unit 202 grams. 


HIGH TEMPERATURE OPERATION: Continuous duty operation 


at full rated amperage up to 125°C. Up to 5 times rated amperage at 


low temperatures and intermittant duty 


SPECIFIC PERFORMANCE CURVES ON EACH UNIT: Graphs * 
show exact performance to be expected 

for each unit under outlined condition of 

load current and ambient temperature. 


Current ratings from 22 to 100 amperes. 


SCREW TYPE COMPRESSION GLASS SEALS: (1) provide 
a hermetically sealed unit (2) withstand torque up to 14 


pound inches and (3) are 100% fungus resistant 


VIBRATION RESISTANT: Internal components 
“locked” in place by thermo setting resin fill. New triangular mounting 


ears on both the 10 and the 20 ampere units. 


* Request informative builetin. 


antier COMPANY 


Specialists in Layer Wound Capacitors Since 1925 


1950 SHERIDAN 2OAD, NORTH CHICAGO, thb 
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NEW PRODUCTS 


ENGINEERS & PHYSICISTS rage gets tiie Ao 
is 750 


ma at an ambient temperature of 


Electronics output current for the series 


an ambient temperature 


all the rectifiers have a 


APL-An Organization mastme rated output overeat of 


voltaye drop 


Of And For Technical ae titers ~~ 
Men And Scientists es are hermetically scaled 


API the J Hool eal for maximum reliabilit 
oY ( *l.) of the Jonns OpkKit . sen ¢ . E 
on of and for technical men and Circle P53 inside back cover. 

llow for more effective utilization of 
mind gible and intangible 
il fi or 1 i Mm ner tnat Or ot be yained else 


vhere 


Among them are 


Individual staff members yiven a measure of responsibility 
many comparable establish 


Dec on-making, Vel placed in the hands of 


and technical met 


>, Staff members do not re t their efforts to limited technica 
problem Instead they are asked to assess and solve problems 
f a systen nature, including ana ‘ if complete tactical 


problems 


API, hi | chnical « n oO h york of many a a 
! » cont ct , ime ! , | universitie and leading 
ryanizat i t, APL staff members enjoy 


technique with other leader 


cc er ear GLASS RESISTORS 


ciate an 


ndustrial 


i ied inital ned facilities of bi aan b col high-temperature, film-type 
tractors, and Government ' 


members of technical sta c fop an or aried CORNING GLA WorRKs, Corning 


wpabilit | t Unique onl nt wh VO | ny 
idual initiative are fused \. Y. High-temperature, precision, 

prit and freedom to | lilm-type gla resisto! vith 
tf “quantum jump 


fuze the fit 


videly increase istance range 

tL supe rsoni b engin ar Ln are available tesistance ranges of 
mblebee family of mi vi WW ( TV N . 

TARTAR API tne t pe , ‘ e peen In 


eral important 


yram recent 
vering 350,000 s« t n Howard County 
from Washington, D. ¢ and Baltimore 
nquire about taff opportu 
th those f other R & ID 


} 
it 


OPENINGS EXIST IN 
ANALYSIS 


ID 


em 


ESIGN 


PEST: Prot 


commende 


For Additional information write; Professional Staff Appointments j arl ) mi | tem 


The Johns Hopkins University 
Applied P hysics Laboratory 


8609 GEORGIA AVENUE, SILVER SPRING, MD. 





NEW PROL tinued 


and film are impervious to mois 


ture. Circle P54 inside back cover. 


" & 


FRICTION CLUTCH 


magnetic type 


DYNAMIC INSTRUMENT 


mance 
mode | 


{ | { 
\ 


tem i} e! yement ower 


Circle P55 odes wi 


LOOK 


inside back cover 


POTENTIOMETER 


miniature trimming type 
\ERO [ELECTRONIC 
West Burbanl sIvd Bu 
Calif. A new miniature ti 


( ORP 


oltage adjustment 
© Fixed gain aaj 


THERE’S A 


@ Critical magnetic and electric bios 


TIC TRIMMER POT 


a Balancing adjustments 


for every 
application 


@ Padding 


oe Threshold v 


actor® 


\e ‘ pensation 


payustin® eT @ Parameter som 


@ Fixed reference circuits 


TIC manufactures in production quantities 
the most complete line of precision trimmer 
potentiometers in the industry. Common to 
all TI unexcelled TIC 
construction and = ad- 


trimmers is the 
quality 


vanced design. The wide selec- 


tion of sizes and shapes, in addi- 
tion to the wide range of power 


and temperature capabilities, 


permit selection of units of 


maximum compatibility with a 


specific application 


MANUFACTURER OF 
THE WORLD'S FINEST | 
POTENTIOMETERS 
* 
PIONEER OF 
PRECISION WIRE-WOUND 
POTENTIOMETERS 


7 


FOREMOST IM THE 
DEVELOPMENT OF 
NEW DESIGNS 
“ 
UNEQUALLED FOR PROMPT 
DELIVERY PRODUCTION 
PROTOTYPE 


569 Main Street, Acton, Mass., COlonial’3-7711, 
West Coast Mail Address, Box 3941, No. Holl wood, Cali f.. POplar 5-8620 





Standard types of 
COMMUNICATION EQUIPMENT 


Radio Engineering Products is currently producing a number 
of types of equipment, electrically and mechanically inter- 
changeable with standard Bell System apparatus. Complete 
equipments of the following types, and components for these 
equipments are available for early delivery. 


CARRIER-TELEPHONE EQUIPMENT 


C5 Carrier-Telephone Terminal (J68756). A kit for adding 
a fourth standard toll-grade channel to existing C 
systems is available. 

Cl Carrier-Telephone Repeater (J68757) 

121A C Carrier Line Filter and Balancing Panel 

H Carrier Line Filter and Balancing Panel (X66217C) 


CARRIER-TELEGRAPH EQUIPMENT 
40C1 Carrier-Telegraph Channel Terminal (J70047C) 
140A1 Carrier Supply (J70036A1, etc.) 
40ACI1 Carrier-Telegraph Terminal 
Grid Emission Test Set (J70047D1) 


VOICE-FREQUENCY EQUIPMENT 
V1 Telephone Repeater (J68368F) 
Power Supply (J68638A1) 
V1 Amplifiers (J68635E2 and J68635A2) 
V3 Amplifier (J68649A) 
V-F Ringers (J68602, etc.) 
Four Wire Terminating Set (J68625G]1) 
iC Volume Limiter (J68736C) 


D-C TELEGRAPH EQUIPMENT 
16B1 Telegraph Repeater (J70037B) 
10E1 Telegraph Repeater (J70021A) 
128B2 Teletypewriter Subscriber Set (J70027A) 


Composite Sets, several types 


TEST EQUIPMENT 


2A Toll Test Unit (X63699A) 

12B, 13A, 30A (J64030A), and 32A (J64032A) 
Transmission Measuring Sets 

111A2 Relay Test Panel (J661 1 8E) 

118C2 Telegraph Transmission Measuring Set (J70069K) 

163A2 Test Unit (J70045B) 

163C1 Test Unit (J70045D) 


COMPONENTS AND ACCESSORIES 


255A and 209FG Polar Relays 

Repeating Coils, several types 

Retard Coils, several types 

184, 185, 230A and 230B Jack Mountings 


VACUUM TUBES 

101D, F&L 323A & B 396A 

102D, F& L 328A 398A 

104D 329A 399B 

205D 336A AOOA 

274A & B 350A & B AOBA 

281A 355A 120A Ballast Lamp 
305A 393A 121A Ballast Lamp 
310A & B 394A 


RADIO ENGINEERING PRODUCTS 


1080 UNIVERSITY ST., MONTREAL 3, CANADA 


TELEPHONE 
UNivertity 6-6887 


CABLES 
RADENPRO, MONTREAL 


NEW PRODUCTS (continued 


torsional stress and protects 
against humidity, splashing and 
dust. 

The Aero-Pots are adjustable 
throughout 32 turns by a screw- 
driver in a slotted shaft. The 
shaft is precision threaded and 
operates under controlled torque 
derived from inherent frictional 
properties of special plastics 
Accurate adjustments are obtained 
with precise increments and torque 
is constant throughout the adjust- 
able range With the wiper 
supported on two sides, settings 
are stable under extreme vibra- 
tion, acceleration and shock. Tem 
perature characteristics also are 
stable due to use of resistance wire 
having a low temperature co 
efficient 


> Specifications—Case dimensions 
are 144 in. long, ™% in. high, % in. 
wide. Weight is 14 oz. Resistances 
range from 100 ohms to 50,000 
ohms in one case size. Resolution 
depending on resistance is 0.2 to 
2 percent. Linearity is 1 percent. 
Temperature range is —55 C to 
+ 125 C. Units are available with 
Teflon insulated wire leads, plug- 
in terminals or solder terminals. 
Circle P56 inside back cover. 


SILICON DIODES 


for pulse circuitry design 


HuGHES Propucts, A Division of 
the Hughes Aircraft Co., Los 
Angeles 45, Calif., has added to 
its line a group of new quick-re- 
covery silicon junction diodes 
Types now available in this new 
series are: 1N625, 1N626, 1N627, 
1N628 and 1N629. 


> Characteristics — These diodes 
afford high speed, high voltage 
and high temperatures. They can 
be used instead of vacuum or ger 
manium diodes in most h-f or fast- 
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NEW PRODUCTS continued) 


switching circuits. Examples are: 
flip-flop circuits, modulators and 
demodulators, discriminator cir- 
cuits, clamping and gating circuits 
and detectors. 

All types are packaged in a one- 
piece, fusion-sealed glass envelope, 
impervious to moisture and to 
other contaminants The diode 
vlass body measures 0.105-in. by 
0.265-in. maximum. Ambient oper 
ating temperature range is trom 

55 C to +135 C. Maximum power 
dissipation is 200 mw at 25 C. All 
types recover to a minimum of 
400K ohms in 1 psec when switched 
from 30 ma forward to 35 v re 
verse. Circle P57 inside’ back 
cover, 


SUBMICRON FILTER 


has wide applications 


BARNSTEAD STILL & DEMINERALIZER 
Co., Lanesville Terrace, Jamaica 
Plain, Boston 31, Ma Using a 
new ultrafine method of water fil- 
tration, the MF submicron filter is 
effective in filtering out particles 
as small as 0.000016 in., thus mak- 
ing it possible to eliminate produc 
tion problems in the manufacture 
of transistors, Charactron tubes 
and the like 

The filtering element consists 
of a cellulose-ester disk, approxi- 
mately 150 microns thick, with 
total pore volume of 80 to 85 per- 
cent. The operating pressure drop 
across a clean filter disk is less 
than 0.3 lb per sq in. at flow rate 
of 100 gallons per hr. This filter 
element provides quantitative re- 
tention of all particles larger than 


| 


CUSTOM BUILT TRANSFORMERS 


OF 


LONG LIFE and HIGH EFFICIENCY 


Rear View, Showing 
Leads Connected to 
Tap Switch 


Front View, Showing 


Rotary Tap Switch 


The transformer shown above is a 50 KVA 440/225-4000 
in 25 volt steps with rotary tap switch mounted in place 
The entire transformer is designed to fit into the customer's 
cubicle. The tap changer can be equipped with an auxiliary 
5 ampere switch to open contactor if the tap changer is 


rotated under load. 


The important features of NWL construction are vacuum 
pressure impregnation with high temperature synthetic var 
nishes, plastic and inorganic insulations. The use of grain 
oriented steels, carefully fabricated, annealed, and assembled 
and conservative design make for long life and high efh 


ciency. Every transformer has “built-in” 36 years experience, 


Established 1920 


WINDING LABORATORIES, INC. 
) P. O. Box 455, Dept. 102, Trenton, N. J. 


- 
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CHALLENGE! 


This is it. The call to make 
history. The challenge of the 


ICBM, Titan. 


Accept it—lay your skill, courage 
and tough-minded determination 
on the line—and you'll join 

an engineering team dedicated 

to reaching another plateau 


in man’s conquest of space 


In return, we offer you unbounded 
opportunities as promising as 
the growth of our corpany. We 
offer the deep-down satisfaction 
of working with top engineers, 
We offer the modern facilities of 
our plant, located in the 
foothills of the 

Colorado Rockie 


If this challenge calls you, write 
today to: Emmett E. Hearn, Em- 
ployment Director, Dept. E-1, 
P.O. Box 179, Denver 1, Colorado. 


NEW PRODUCT 


0.45 micron ispe nded in water 
temperature under 200 Ff 

Further information and specif 
ation are available ( ircle P58 


inside back cover. 


THYRATRON 


for design engineer use 


NATIONAL ELECTRONICS, INC., Ge 


neva, Il \ new 30-ampere thyra 


tron, the NL-732, is ga and 
mercury-vapor filled for long life 

k-starting and use without ga 
leanup cushioning circuit It i 
especially designed for motor 
peed control and a-e control 


application 


> Ratings Filament voltage is 2.5 
filament current, 55 ampere 
peak inverse and forward volts 
1,500 ‘ anode current, 30 am 
peres; peak anode current, 160 
ampere inode current averaging 
time, 3 ec; filament heating time, 
180 se Circle P59 inside back 


cover, 


PULSE OSCILLATOR 


a clock pulse generator 


ELECTRO-PULSE, INC., 11861 Teale 
St., Culver City, Calif. Model 3420B 
pulse oscillator is a wide range 
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output pulse—each available wit} 
positive or negative polarit are 
provided in a half-period relation 
hip enabling, by 
waveforms a 
and negative pulses 

Output pulses are approx 
0.1 psec wide from an impedance 
evel of le than 250 ohms, with 
amplitude variable to 25 v open 
circult The init W rr approx! 
mately 29 lb 

An integral power supply, op 
erating on 115 or 230 v, 50 to 400 
cycle a-c 175 w is furni hed 
Circle P60 inside back cover. 


. \ ‘S ’ + -> 
oN 
mens? 4 


PRESSURE TRANSDUCER 


subminiature type 


KISTLER I} 
ter St., North Tona 
The New 


ducer 


rRUMEN’ 


in. lo 

uperior 

Che fast 
order of 1 
é xceptional 


electrical and 


> Measurements 
irement nav 
as 0.01 psi 
yages will 
and slowly 
well 
ents rhe 
prated 
tatic metno 
Available 


ducer CC 


ELECTRONICS 


RCA INSTRUMENTS OF 
LABORATORY PRECISION 


Precision 
engineered 
to do 
a more 
versatile 
job 


RCA PRECISION IMPEDANCE BRIDGE 
TYPE (8.52 $565." 
Also ask about a viility bridge. 


IMMEDIATE 
AVAILABILITY 


THIS PRECISION IMPEDANCE BRIDGE his a combination of advanced 
features which you'll respect more and more as you put it to work! 
Most versatile bridge in its price class, it provides an internal metered 
source of voltage and current; AC detection for all measurements, 
including DC, via “magic eye” null indicator; provision for use of 
external standards. It measures resistance, capacity, inductance, dis 
sipation factor and “Q” facilitates measurement of incremental 


inductance and electrolytic Capacitors 


RESISTANCE: 


0.01 ohm to 10 megohms 


Accuracy 
t 1% from 0 
1 megohm. 


INDUCTANCE 

10 wh to 1,000 H 

Accuracy 

t 2% from 100 ut to 50H 
+ 3% from 50 H to 1,000 


1 ohms to 


+ 2% outside these lintits H. somewhat less accurate 


from 10 wH to 100 wh 


CAPACITANCE; Q: 
1 upf to 100 Tt 0 to 12. 


Accuracy: 


t 1% from 100 put to 10 uf 


t+2% or +0 
ever is greate 
these limits. 


Accuracy: + 5% of 
reading or + 0.005 for 
2 wut, which- values less than 0.) 


r, outside 


DISSIPATION FACTOR: 
0 to 0.12. 

Accuracy: + 5% 

DC COMPONENT: 
Adjustable between the 
following limits: 

Current: 0 to 100 ma. + 3%, 
Voltage: 0 to 50 V, 

0 to 500 V. 

BRIDGE EXCITATION: 
internal: 1,000 cps + 2%, 


power line frequency or DC. 
External: 50 to 10,000 cps. 


For complete information on the above and other instruments in the 
RCA line write to RCA, Dept. N-46, Building 15-1, Camden, N.J. 


*Price in U.S.A., 


ee 


Instrument Engineering Representatives in Principal Cities 


f.0.b. Camden, N.J, Subject to change without notice 


RADIO CORPORATION 
OF AMERICA 
CAMDEN, N.J. 


RCA VICTOR Company lLid., Montreal 


»n last page 


Trnk(s) ® 


COMMERCIAL 
ELECTRONIC 
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announces 
an unusually precise 


SERVOMOTOR- 
TACHOMETER 
GENERATOR 


HIGHER 
AMBIENTS 


ean “t GREATER 
RUGGEDNESS 


(Actual size) 


t 
' 
' 
1 
i 
i 
i 
t 
i 
t 
| 
| 


ace 
ES: 9 mv in Pha: ive 

FEATUR tage (RMS) : QO mv 4¥ — ' 

Zero Speed — 19.0 my tote 


150 C " m 
600 TP 

pient Temp: 0.5% to - a m (min) + 10% 
Ww yi i{ O00 tY 

0.5V)} \S. 

ft Seificatiol 

dient phas v4, MK 14 spt ba lash. 
ts Bu \ ead tor lower 
on geal ‘ 


Max Ar 

Linearity 
stout Gf 

ae yn otor mes 

Serv’ S| 

t uipped with pre : 

R sage? one-piece © 
\ 2G, 


s\ 
sembly: 
tion 
ntorm® 
mplete geraiied | 
tor co 
wRITe 


EASTERN ALR DEVICES 150 


387 CENTRAL AVENUE © DOVER, NEW HAMPSHIRE 


NEW PRODUCTS continued 


tions for which precision pressure 
instrumentation previously was 
not available. The 4 models are 
the blast gage, the shock-tube 
yaye, the ballistics gage and the 
hyperballistics gage. These instru 
ments cover a range of pressures 
from 0.01 to 100,000 psi. Circle 
P61 inside back cover. 


FERRITE LOAD ISOLATOR 
for S-band applications 


LITTON INDUSTRIES, 5873 Rodeo 
Road, Los Angeles 16, Calif. Model 
510/518 ferrite load isolator pro 
vides higher isolation with one 
third less space and weight than 
previously available isolators 
Kngineered for minimum size and 
weight, it provides 18-db isolation 
over a 300-me bandwidth from 2,500 
me to 3,000 mec. With waveguide 
flanges, maximum insertion loss is 
1.0 db. Maximum input vswr i 
1.5. The isolator can handle up 
to 500 kw peak power and 250 
average without external cooling 
With air or liquid cooling, power 
handling capacity is increased. 

Both coax and waveguide adap 
ters are available to permit easy 
adaptation to system requirements 
Klectrical characteristics and me- 
chanical configuration can be eas 
ily modified to meet exacting cus 
tomer specifications in new search, 
early warning and other S-band 
radar. Circle P62 inside back 
cover, 


BUTTON STEM MACHINE 
a high speed unit 


KAHLE ENGINEERING Co., 1400 
Seventh St., North Bergen, N. J., 
has designed and put into produc- 
tion a new series of specialized 
button stem making machinery. 
They were developed to produce a 
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NEW PRODUCTS 


variety of quality, metal-flanyged, 
ubminiature button stems for 
transistors, subminiature' tube 
and similar applications. Produc 
tion speeds of up to 600 units per 
hour are easily attained. Machine 
No. 2707, which is ypical of the 
series, utilizes 12 heads, each of 
which has an individual upper and 
lower mold. An exclusive feature 
is that each head position incorpo 
rates a very precise die to cor 
rectly position and hold the metal 
flange, ferrule or eyelet Also 
incorporated at each head is an 
accurate, automatic bead loading 
device Further technical’ in 
formation Is given in data sheet 
No. 2707. Circle P63 inside back 


cover. 


SUBMINIATURE POT 
for printed circuits 


BOURNS LABORATORIES, INC., 6135 
Magnolia Ave., Riverside, Calif., 
has added to its line of Trimpots, 
the model 205, a subminiature unit 
with round-pin terminals for 
printed circuit applications. Ter- 
minals, which can be inserted into 
punched holes in printed circuit 
boards, are gold-plated copper, 
4 in. long, 0.028 in. in diameter 
and spaced in 0.1-in. multiples. 
Mounting is accomplished by use 
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a proven performer 
always in control 


the A. W. HAYDON CO. delayed reset time 


Protect power tubes in expensive 
transmitting, receiving of 


control equipment (Wo Ways 


1. On iniual application of line 
voltage, the timer operates 45 a 
standard Time Delay Relay 
providing the delay equipment 
required to get up to correct 
operating temperature 
Therefore, you can throw your 
load right across the line, and 
plate voltage will not be applied 
unul filaments or heaters warm 
up. This eliminates the need for 
estimating warm-up ume, 
preventing premature tube 


failures 


2. If line voltage fails, an 
escapement in the mer operates 
to provide a Reset Rate which 
can be calibrated to the cooling 
characteristic of the equipment 
‘Down time” is kept to a 
minimum, and equipment is bac b 
mo operation as soon as prac tical 
after line voltage 1s re stored 
This automatic system takes all 
the “guess” out of operation 
You know that no time ts 
wasted no tube life sacrificed 
by ope rator error 


Do you have another application 
where a Delayed Reset ts 
necessary’ These timers will 
undoubtedly solve your 
problems too! 


PREFERRED WHERE PERFORMANCE 


the 


delay relays 


Shown in the chart is a typical characteris 
ti In this case the Reset Rate is equal to 
the Time Delay 


SPECIFICATIONS 


Operating temperature range 65 F te 160 F 


Vibration: 5-55 CPS with 10g maximum acceleration 
Shock: 30g (11 ms duration) 


Hermetically sealed units meet military requirements 
for fungus, humidity, ond salt spray 


Write for Bulletin AWH 10402 describing 6400 Series 


11400 Series AC, 24300 Series 400 Cycle 


1S PARAMOUNT 


A.W-HMAYDON Gompany 


235 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 


Design and Manufacture of Electro-Mechanical Timing Devices 


J8@ post 


card on last page 





Technical 
assistants 


[or 


Beilectron 


Tubes 


The Blectron Tube Laboratory is engaged 
in research and development in 

the tleitds of direct-viewing storage tubes 
and microwave tubes. The personnel 
comprises men with many years’ 
experience in the tieid of electron tubes 


and their applications. 


Very new developments in microwave and display tubes have 
created a number of openings at the research and development 
level for Laboratory Assistants. At Hughes, engineers, scien 
tists and technicians develop their ideas from inception to quan 
tity production. Thus, assistants working with electron tube 
products have unlimited scope for applying their talents and 


kills to a wide range of military and commercial uses 


You should quatity in any 3B of the tollowing areas: 


Hlectron Cireuitry and Test 


Bquipment Construction 
Mechanics ancl Benchwork Skills 
Tube Fabrication Techniques 
High Vaeuum Techniques 
Microwave Testing 

Tube Chemistry 


Precision Assembly 


HUGHES 


{ Company, Culver City, California 


NEW PRODUCT 


througn body eye 
: pl only Unit will 
dissipate 0.25 w at 50 C, and has 
a maximum operating temperature 
of 105 € 
In all other design features the 
model 205 is similar to the model 
130 Trimpot. It meets or exceed 


mo government specifications 


‘ 


Literature is available on reque 


Circle P64 inside back cover. 


SILICON RECTIFIER 


is hermetically sealed 


ANFORD MILLER Co., 691 Bedford 
Ave Brooklyn, N Y., has an 
nounced a new type of. silicon 
power rectifier with many advan 
tages over the selenium rectifie 
It features 99-percent efficiency 
and 4-percent regulation. It has a 
high forward current with a low 
oltage drop and a low reverse 
current which gives it magnetic 
amplifier quality Its high oper 
ating temperature 190 C up to 
120 C ambient) and high operating 
voltage (up to 600 piv) are other 
advanced feature 

Small in size and easy 
cool, thi ilicon rectifier is her- 
meticall ealed and hows no 
noticeable aging after long use 


Circle P65 inside back cover. 


C-R TUBE 
for display applications 


SYLVANIA ELECTRIC PRODUCTS INC., 
1740 Broadway, New York 19, 
N. Y., has announced the Wamo- 
cope, a new type of ert for radar, 
tv and other electronic display 
applications. It combines most of 
the essential functions of a micro- 
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and tne tube 
Wamo ope ope 


vVave Trequene range ot , OOO to 


1,000 n Circle P66 inside back 


cover. 


STORAGE BATTERIES 


nickel cadmium type 


NICKEL CADMIUM BATTERY CORP 
68 Pleasant 

Ma 

tnan a clygi 


‘ 1 


0 Ove! 150 ampere nou! 


ity, NICAD’s cor plete new 


miniaturized nickel-cadmit 


tered pia rags batteries 


een released hey are well 


adapted for use in airborne or 


portable, electronic instrument 
and communications equipment 


Capable of repeated cy 


and can 
any sté 


deterioration 


TRONICS January 


WITHOUT ATUBE 


Here's the first step toward lifetime reliability in electronic gear 


the conversion from vacuum tubes to rugged, lightweight, small 


size Berkeley FERRISTORS* 


Berkeley FERRISTORS* consist of simple wire-wound coils on a 
ferro-magnetic core, encapsulated in epoxy resin. Costing less 


than comparable vacuum tubes, they offer these advantages 


1. Continuous-duty reliability 


2. Unaffected by vibration, shock, high overloads, 
humidity changes, temperature extremes 


3. Total weight only 2 ounce; small as a cube of sugar 


-++ TYPICAL APPLICATIONS ---+----=- 


FERRISTORS® are now used as oscilla 
tors, multi-vibrators, bi-stable ele 
ments, one-shots and various linear 
amplifiers including coincidence am 
plifiers, balanced amplifiers and dif 


ferential amplifiers 


Why wait for your competitor to use 

FERRISTORS® and offer electroni« 

gear with lifetime reliability ? Investi 

gate now and beat him to the punch Model 470 RF Power Supply has 
write for Data File 110, ‘Electronic dual outputs to supply 1.7 me to 

Design with FERRISTORS’."’ Please olemente end to sengly 10 me to 


‘ ' 
address Dept >] power at least 10 linear amp 


fiers. Ideal for preliminary inves 


drive up to 4 ring-of-10 bi-stable 


tigations of circuits using the 
Berkeley FERRISTOR*. Price $95.00 
f.o.b factory 


120 


. Berkeley Thnvision 


Richmond 3, California 
f Beckman Ff 


n last page 














Here is a thorough, 


work 


semiconductor devices. 


How to design transistor circuits 


comprehensive guide and reference 


for all concerned with the design and application of 


In it you get authoritative coverage 


of the entire field, by 13 specialists. You will be able to 
understand the basic physical methods for semiconductor 
device action, you will be able to assemble the necessary 
equipment and fabricate typical semiconductor devices by 
laboratory methods; and you will learn how to design a 
large variety of transistor circuits for use in various fre 
quency ranges 


HANDBOOK OF SEMICONDUCTOR ELECTRONICS 


edited by 
Senior 


Bu 


LLOYD P. HUNTER 
Physicist, International 
Machine 


ine Corporation 


184 illustrations, 
$12.00 


604 pages, 





ELECTRONIC ANALOG 
COMPUTERS 


\ practical and comprehensiv 
treatment of d-c analog computers, 
ised as differential analyzers, equa 
Lion olver imulators, and control 
tem components. Shows how to 
et up problems for computation 
and gives examples of practical ap- 
plications in typical problems of 
applied mathematics and enpineer 
ing design. By G. A. and T. M. 
Korn. 2nd ed. 464 pages, 223 illus 


trations, $7.50. 


li 


ANALOG COMPUTER 
TECHNIQUES 


‘ pecifie techniques fer the 


ition of difficult or unusual prob 


lems. The use of diodes and differ 
ential relays in analog computation 

explained; and sections deseribe 
repetitive computers and the princi 
ples of operation of digital differen 


ial 


Johnson, 


analyzer equipment 


USAF 


By C, L. 
Institute of Tech- 


ogy. 264 pages, 148 illustrations, 

56.00 
ESSENTIALS OF 
TELEVISION 

Here is a valuable source of essen a. 
tial information on the theory of ’ 
electronic circuits and vacuum 
tubes and their applications in tele 
Vision recelver The operation of 
three monochrome receivers 1 de 
cribed in detail from antenna to 


picture tube and loudspeaker. Table 
lists name, function, and value of 
each resistor, capacitor, inductor 
and tube in a typical receiver. By 


Slurzberg, Osterheld and Voegtlin. 
687 pages, 462 illustrations, $8.50. 


MATHEMATICS FOR 
ELECTRONICS 
WITH APPLICATIONS 


This book is designed to correlate 
engineering practice and the mathe 
matical topics which are of prime 
importance to the electronics and 
communications fields 

Cover transistors, the matrix 
method of network analysis, dimen 
sional analysis of electronic prob- 
lems including a discussion of the 
mks systems of units, intermodula 


tion testing, and certain aspects of 


color television. By Nodelman and 
Smith. 391 pages, 166 illustrations, 
$7.00 


MODERN MATHEMATICS 
FOR THE ENGINEER 


help in three 
vital area 1) in formulating and 
solving design problems by using 
mathematical models; 2) in apply- 
ing mathematics of chance and 
probability; and 3) in obtaining 
numerical solutions and working 
with high-speed computing equip 
ment. Each chapter prepared by a 
top authority. Edited by Edwin F. 
Beckenbach. U. of Cal. 516 pages, 
97 illustrations, $7.50. 


Give you concrete 


McGraw-Hill Book Co., Dept. L-1, 327 W. 4ist St, N.Y.C. 36 7 
end me book(s) che below fe 10 da xa natlor mn apy I if la I | 
will remit for bo (ms) | plus few nt r del ry M 17 ' nwa ! 
book(s) postpaid We pa le 1 remit with t ipor i | 
pr llege.) 
Hunte Hdbk of Semiconductor Elect $12.00 berg Essentials of Television, $* | 
Korn & Korn Elect Analog Computers, $7.50 le an & Smith Math for Electron, $ | 
Johnson Anatog Computer Techniques, $6.00 Ie nbacl Modern Math. for the Eng., $ | 
PRINT) Zot Btate | 
‘a ut | 
Add n | 
For price and terms outside U. 8., write MeGraw-Hill Int'l, NYC L-! | 


eaAICLIAIC EC rc: 


For additional information on all items on this page, use post card on last page 
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NEW PRODUCTS 


continued 


freezing. Corrosive fumes are not 
given off and _ pressure 
plugs prevent electrolyte spillage. 


Circle P67 inside back cover 


release 





“a 
TUBE SHIELD 
for photomultiplier type 
JAMES MILLEN MFG. Co., INC., 150 
xchange St., Malden 48, Ma 
announces the availability of the 
8O802K tube shield for the new 
RCA 6810 photomultiplier tubs 
This shield is designed to provide 


optimum for 


fields. P 


taken in 


shielding mapneti: 
has 


material 


articular « 
the 
(mu-metal) and in the 


are heen 
selection of 
fabrication 
and Circle P68 inside 


back cover. 


processing. 





PUNCHING MACHINE 


for printed circuits 


WALES-STRIPPIT CorP., 345 Payne 
Ave., North Tonawanda, N. Y. A 
specialized press, model 10-AA 
fabricator, has been redesigned 
specifically for punching printed 


circuit boards. Employing a pan- 


tograph-principle accessory called 


the positive duplicator, the press 
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NEW PRODUCT 


tinued 
reproduces any pattern of hole 
up to 15 in. by 25 in. area from a 
master template. Holes of any 
shape from 0.030 in. to 34 in. diam 


eter can be punched cold n most 


dielectric material 


quality is assured by close-fitting 
guides which accurately align t} 
punch tip with the die 

Pilot-pin accuracy is maintained 
between the template and work 
plece since both are located by 
precision ground locator pin By 
reversing the ordinary proce ind 
ising a pointed stylus in a pilot 
printed circuit located in the dupli 
cator, the master template can be 
punched out in the desired patterr 
and standard pilot hole size of 4 in 
diameter. Other pilot hole size 
can be produc ed Since the fabri 
cator is a 20-ton pre teel tem 
plates up to ¢ in. thick are easil 
punched. Further information 
available from the company. Circle 


back cover. 


P69 inside 





PRECISION POT 


a multitap unit 


THE GAMEWELL Co., Newton Upper 
Falls 64, Mass. A special 48-tap 
version of the newly developed 
RL-270A-5 precision potentiome 


has been produced for use in 
the 
large oil company. 


seismograph department of a 


> Specifications—This 5 in. diam 
eter potentiometer has 48 taps 
around the perimeter, spaced to 
give 47 equal resistance section 
while maintaining the guaranteed 
linearity of 0.1 percent. There 

a total resistance of 500,000 
ohms which affords a resolution of 


0.0075 percent 13,000 turn 


Positive 


precious-metal spring 
contacts with extremely high unit 
ELECTRONICS January 1957 ° adit 
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now available from 








RECTIFIER 
| TRANSFORMERS 


These new Stancor Transformers 
were specifically designed to 
operate in Full-Wave Center- 
Tapped or Bridge Type power 
supply circuits, with the most popular size stock selenium rectifiers. 


am STANCOR 


SELENIUM 









for use with 


popular brands of 


STOCK 


selenium 
rectifiers 


Designed for 117V 50-60 cycle operation, the transformers may be satis 
factorily operated at 400 cycles 


They are recommended for all high 


srrent—low voltage applications 


Variable tap arrangements permit an almost unlimited choice of voltages 


from 3.3V DC to 63.0V DC, up to 22.5 


particular transformer the user selects 


Amperes, DC, depending on the 


These transformers may be used to heat tube filaments where filaments are 
not subject to any high voltage stresses. 


Stancor selenium rectifier trans- 


formers are in stock for immediate 


delivery from your Stancor 


distributor. 


TYPICAL 
OUTPUT 


VOLTAGES 


(Stanco 


r 


Transformer 


RT-201) 


RT-201 — 
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‘tit |! 
vc | «(Co 

Term No Term 
Be on 
1-7) | 2-6 
1-6 | 2-5 
| ne ee 
3 | — 
1-] | 3-6 
1-6 3-5 
1-7 3-5 
1-4 | o— 
l- 7 | 4-6 
1-6 | 4-5 
1) | 4&§ 
MFO 500M 
Export Sales 


Roburn Agencies, Inc 
43) Greenwich Street 
WY 


New York 13 


FULL-WAVE C.T. 


— mer oF 


Tr 


Ce 


25 
22 
20 
19 
1) 
16 
14 
14.7 
13.3 
12.4 
HW] 


PI KO — oon se 


ve Load 


| 


Output 2.0 A. D.C. 


WRITE FOR FREE BULLETIN 518 
listing detailed information on 
the complete line of Selenium 
Rectifier Transformers. 


FULL- WAVE BRIDGE 


“Output 1.25 A. D.C. 


Resshve Load ‘ Cipschvelod” 


Output Secondary Output Secondary Output 
oits OC Volts AC | Volts OC Volts ac | Volts OC 
13.8 2.5 | 23.0 21.9 30.0 
i] 25.4 20.0 25.1 26.4 
99 22.3 1.3 ne | 2.2 
6.6 20.2 15.4 19.8 19.7 
16 18.6 13.9 16.2 | 176 
6.7 17.2 12.8 16.8 15.7 
6.0 187 1.2 | 15.2 13.8 
53 143 103 | 4 | 12.4 
5.0 13.7 9.7 35 | 6 
44 12.7 6.8 125 | 10.4 
3.9 W.7 1.9 Ww? | $.5 
3.5 Wl 14 Wi |) 87 
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3501 WEST ADDISON STREET 


CHICAGO 16, ILLINOIS 
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ENGINEERS: Electronic & Mechanical 
Physicists: 


Work where 
PERFORMANCE pays off 


Men of talent and drive can move ahead without delay or red 
tape at Melpar because skill, ability and performance are the 
primary factors governing advancement. Due to the fact that 
we've doubled in size every 18 months since our beginnings in 
1945, middle and top level positions open up constantly. 





Melpar believes that the engineer deserves an 
organization and facilities that can enhance his 
creative abilities. For this reason our labora- 
tories were designed and built to specifications 
prepared by Melpar engineers. A wealth of equip- 
ment is available. Our project group system 
enables the engineer to participate in all phases 
of development problems and thus quickly ac- 
quire greater technical and administrative know- 
how, essential to eventual managerial responsi- 
bility. The system also enables us to more 
accurately evaluate the individual’s contribution 
and more rapidly justify promotions, 


Live Where You LIKE It 


Living for the whole family—is immensely rich 
in the two locales where Melpar’s R & D activities 
are centered, Our 265,000 sq. ft. main laboratory 
near Washington, D. C., enables you to live in an 
area enjoying incomparable cultural and recrea- 
tional advantages. The climate allows outdoor 
recreation 215 days of the year. Fine homes and 
apartments are available in all price ranges. 
Our Watertown and Boston, Mass. laboratories 
offer the unique advantages of cosmopolitan Bos- 
ton with its theatres, concerts, art galleries, mu- 
seums, universities and schools which are second 
to none. Nearby are seaside and mountain re- 
sorts offering a variety of winter and summer 
sports. 





Openings Exist in These Fields: 


Flight Simulators © Radar and Countermeasures ® Network 
Theory * Systems Evaluation * Microwave Techniques * Ana- 
log & Digital Computers *© Magnetic Tape Handling * UHF, 
VHF, or SHF Receivers © Packaging Electronic Equipment 
Pe Pulse Circuitry © Microwave Filters © Servomechanisms 


. © Subminiaturization © Electro-Mechanical Design © Small 
VU Mechanisms ® Quality Control & Test Engineering 


Write for complete information. Qualified candidates will 
be invited to visit Melpar at Company expense, 





Write: Technical Personnel Representative 


MELPAR, Inc. 


A Subsidiary of Westinghouse 


‘ 


Air Brake Company oT *:-( a 
apf P_ 2 ee 


3615 Arlington Bivd., Falls Church, Va. 
10 miles from Washington D. C. 


Openings also available at our laboratories in Watertown and Boston, Mass, 











NEW PRODUCT ntinued 


pressures insure permanent vibra- 
tion-proof contact having low re- 
sistance without linearity distor- 
tion at the tap. Circle P70 inside 
back cover. 





LOAD ISOLATOR 


features minimum size 


CASCADE RESEARCH CORP., 53 Vic 
tory Lane, Los Gatos, Calif., 
announces the model X-146 Uni 
line X-band load isolator which of 
fers many advantages in applica 
tion where minimum size and 
weight are important considera 
tion The new isolator is 24 in 
long by 1/ in. high and weighs only 
25 OZ. 

Frequency range is &.6 to 9.6 
kme with vswr less than 1.1, 
typically 1.04 Forward attenu 
ation is 0.5 db. Load isolation i 
9 db at band edges and 12 db at 
band center. Power rating, (into 
load with vswr of 2 to 1) is 125 w 
average and 150 kw peak. Circle 
P71 inside back cover. 





ROTARY SWITCH 


knee-action type 


rHE DAVEN Co., 530 W. Mt. Pleas- 
ant Ave., Livingston, N. J. Type 


142-CM knee-action rota vitcl 
1{ in. square and is available 
ith as many as 4 poles on asingle 


b < 
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tions per pole 


ction, and 4 positions per po 


witn nonshorting a I in ‘ 
obtained with the new 
The 142-CM empl 
{ of id Iver 


and conta 


ring 
alloy 7 irret tvpe termi! il ol 
lated Té itate aer ire 
upplied for easy wiring. The né 
Vitcn cal ry ipplie tj 
ade k arrangeme! T in 
deck a required In th 
deck versio1 he ch ! 
Turnist 1 a i round i I 
iT pe 
12-CM 


are XXXP ir rdance 
P-3115B All metal part 
plated to thsta 
spra\ 

The 142-CM 


everai-Milil 


A roller-type de 


ontact 


accurate } 
Circle P72 inside back covet 





You can put twice as many precision controls 
in the same panel space 


with Waters’ new concentric-shaft potentiometers. 
” size * assembled 


ein %” or I! 
* and con 


lwo precision pot 
QO mounting 


¢ for single-hole or 


in tandem 
with stops, or for 


trol by one dual knob ° continuou rota 


tion of either or both elements + save vital space * and 


simplify your design 
New Idea in Control Mounting 


Concentri halt tundem 


potentiomete! can b t 


TIME DELAY RELAYS precision 
iurni h dl to meet ub tantially 
the ee 


have dial head adjustment 
the dale pecification al 
a a 








LASTIé OP N CORP | \MEI : 
4 ath NI ae tandard line of Waters RTS % 
Now i Can @¢a y ake any 
f ne of | I d Avastat and \P | 4 pot sinath mabe inting pot ; 
‘ 4 . trimmer int » flush mounted 
one ee Write today for further in or recessed contra). Just wee 
) it y requent tins adiust e asters rot. KR t 
Piel masl ‘aia <n formation, or see your Waters ony eee, ee ——- 
’ can be fur hed ws 
rat t a t repre entative. ring and wgaske ‘ . 
sea Writ f ad 4 
7 t 
here 
= gee da ed 
( IM PRINCIPAL CITIES 
Waylana, Massachusetts 
ee) ML Ay 
MANUFACTURING, inc. 
ELECTRON J y 757 ge 427 





NEW PRODUCTS 


Why CHOKE’ your Be histeceniaasisdiaaiia 


of the dial. The new dial head 
soldering irone models consist of a pneumatic 
timing head, a solenoid assembly, 
a switch, a coil and terminals 
Agastat relays are relatively un- 
affected by wide’ temperature 
changes from 65 to +160 F 
ff They can be supplied for continu- 
. "CRADLE" ° ° ; ous a-c duty and for continuous or 
— just it with a ; intermittent d-c service. They are 


HEX ACON P available for a-c operation at all 


standard voltages from 6 to 550 v, 


HATCHET SOLDERING IRON : 60 eps and 25 eps. For d-c opera- 


tion, they are made for all stand 

The operator has to “choke” the conventional A COMPLETE LINE > » 8 
. ze OF HATCHET IRONS ard voltages from 6 to 230 v. Circle 
BY HEXACON lie icici ie 
taney P73 inside back cover. 


and Pioneer 


straight iron to hold it, whereas the 
HEXACON HATCHET IRON “cradles” in 
the hand with no perceptible grip whatsoever JL 


thus relieving hand strain and eliminating h ) WATTS TIP DIA PRICE 


the “heavy hand”, the cause of poorly sol ‘4 


dered joints. Because HEXACON HAT 
CHET IRONS are perfectly balanced in 
weight, they enable the operator to solder in 
a natural position and relieve fatigue of arm 


and bac k 
Send for new circular No, 70H giving more 


details and comparative competitive perform 
ance data 


HEXACON ELECTRIC COMPANY 


130 West Clay Ave., Roselle Park, New Jersey 


SILICON DIODES 


high-voltage type 


INTERNATIONAL RECTIFIER CORP., 
1521 KE. Grand Ave., El Segundo, 
Calif., has developed 16,000-v sili- 
con diodes. They are a series of 
h-v silicon rectifiers especially de 
signed for power applications 
where high ambient temperature, 
reliability, high efficiency and 
large Pittsburgh stoc miniaturization are prime require 
ret ‘ ments 


; Ratings range from 600 v at 
ee feng IN 100-ma half-wave d-c output to 
xtra fine precision- 
woven meshes ies 


16,000 v piv at 45 ma. They offer 
high rectification efficiency over 
an operating ambient temperature 


| 

range of 55 C to +150 ( To 
i assure reliability, stability and 
freedom from contamination, 
matched and selected p-n junc 
i 


10s, copper, monel and pure nickel etc. Avo f 
th int steel anc he r S eaeta ard . oe 

variety of weoves, with stao:ntess eel and ¢ ” or tions are assembled in series into 

bronze regularly woven up to 400 X 400 mes 


Hoist Wana : 
_FOR FAST SERVICE CALL OR WRITE le ferrule type terminals, thus pro 


a metallized ceramic housing with 


viding hermetic seal 


FACTORY ENTERPRISES, Ta The silicon diodes are ideal com 


ponents for all types of h-v. low- 


3431 BUTLER STREET, Fito gags PA. y current power supplies, that is, 
st ONE H computing machines, magnetic 
amplifiers, crt and radar h-v sup- 

plies, electrostatic precipitators, 


For additional information on all items on this page, use post card on last page. January 1, 1957 — ELECTRONICS 





NEW PRODUCTS 


circuits 


guided-mis sile 


special military applicatio1 Bu 
139A is available 


P74 inside back cover. 


| 
letin SR Circle 


HIGH-VACUUM DIODE 
for horizontal deflection 


WESTINGHOUSI 
Electronic 


KM LECTRI 
Tube Division, Box 
Elmira, N. Y., has 
half-wave high-vacuum diode, type 
124, 
damping diode in horizontal defle« 
The 
tube, having a heater voltage and 
12.6 v and 0.6 
respectively, is 


CORP., 
2384, 


available a new 
designed for service a ‘ 


tion circuits of tv receivers 


current of ampere 
designed for use in 
receivers which employ series-con 
When employed in 
uit, with 


heater 


nected heaters 


thi type of cir 


otnet 


tubes having a rating of 


600 ma, heater voltage 


urge 


acro individual tubes are mini 


mized because the heater warmup 


characteristic is controlled. Circle 


P75 inside back cover. 


~, 


CONNECTORS 


subminiature type 


CANNON ELECTRIC 
oldt St., Los Angele 
has announced a 
miniature connect 
for use with mini: 


ELECTRONICS 


TO HANDLE DIRECT ORDERS OR 
ENQUIRIES FROM OVERSEAS 


SPOT DELIVERIES FOR U.S. 


BILLED IN DOLLARS 
SETTLEMENT BY YOUR CHECK 


CABLE OR AIRMAIL TODAY 


(or teen) 





Limited quantity 
Cu) 
eek 
Cee 
your specifica 
aCe ee 
Cua LL 
your inquiry 


[TYPE | up FAt|IMPED.9! 0.0. 

| 7.3 | 1590 | .36 
| 6.3 | 173 
| 6.3 | 171 
| 5.5 | 184 
| 5.4 | 197 
| 4.8 | 220 
| 4.6 | 229 
4.1 


+ 
+ 
t 
; 
; 
+ 
; 


"MX and $M SUBMINIATURE CONNECTORS 
Constant 50 63 70 


Tea eed 


DIMENSIONS 
15/32” dia. x 1%" 


WEIGHT 


long 


UL a 
500 MW Max. (This 


Delis) Ct tae ad 


relay is 
require 
100 MW but 
slightly less 


RUE D eal a oe 


ments as 
Tana 


me 


TAR RA Reto 


VIBRATION RESISTANCE 
15G up to 2000 CPS 


PHOTO 


Martin Matador, courtesy 
The Glenn |. Martin Company 


SIGNALS 


RELAYS est LONG BRANCH, N. J. 








nme m’9 °° (TWO GREAT NAMESY) | ovis: sss: cussent ver com 
) ppl ompactness an¢ 


Various 


al d 


RADIO ENGINEERING MAGNATRAN, INCORPORATED 
LABORATORIES, INC. j : (Top Name in Magnetic Com- 
(Top Name in Tropo Scatter). ponents for Tropo Scatter Power iahlant 


A . 2 Supplies). D2, a . an a 


HELP PROVIDE WORLD LEADERSHIP! “’:”.,......... 


More Kilowatt miles of Tropo equipment by (REL) a are available 
are in use and in production than those of all other the hermet e 


companies combined... Further information and dimen 


More Kilowatt miles of (Magnatran) Components sional data are available Circle 
ei a : > ‘ . > 

and equipment are in use and in production than P76 inside back cover. 

those of all other companies combined 


MAGNATRAN has provided the following equipment 


for these major projects 


THE FIRST: POLEVAULT 
THE LARGEST: WHITE ALICE 
THE NEWEST: AN/FRC—39 


MAGNATRAN ...rcoccr0s 


P.O. Box 211 KEARNY, NEW JERSEY, U.S.A. 


An Unusual | eae Te 


Opportunity At : A-C DECADE AMPLIFIER 


Ramo- Wooldridge 3 POT Mead eee das uses transistor anor 


BURR-BROWN RESEARC 
Route 4, Box 139, Tucso 
Mode!] LOO a- decade 


A significant electronic countermeasures project is in utilizes trar 
progress at Ramo-Wooldridge. Circuit engineering 
responsibility for this project includes directing 

Tay 41a eM MCL dT Clee mel me) 2) lume Pile dear M lal ce) 

circuitry. New and unusual circuitry applications are Feature 
an important aspect of the work. Applicable areas of X 100 
experience are circuitry design for video, radar, or : 0 


communication systems pel 
impedance, low noise and no hum 


S00 OO0O-« 


ent al 


vered f m tandard “C” 
Nat ae Me es 
fields are invited to explore this opening. Please 
address inquiries to: Mr.W. J. Coster. 


The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE STREET + LOS ANGELES 45, CALIFORNIA : : ; 
0 L110 Cope 4 ice ] 


Circle P77 inside back cover. 


ELECTRONICS 





Engineering. Servo 
America, 20-20 Jericho 
Turnpike, L. I 
page bro 
pany’ 


Research and 
Corp. of 
tour 
hure the com 
facilitie for electroni 


Listed 


company’s capi bilitic 


research and deve 
ire the 
| 


infrared eler 


lopment 


tromechanic: 


tical, electronic, commut 


contro! 

Fields of 
completed 
‘ircle Ll 


and navigation, 
ystems engineering 
terest and 
are listed. ¢ 


cover. 


contracts 


inside back 


Transducers. Da 
216 S. Main St., Dayton 2 
A two-page bulletin de 


erie 140 


Force ytroni 


Corp 


Ohio crib 


ing the t 


force 


ran 


ducers is available Or request 


Included are theory of operation 
applications information 


graphs and 


photo 


complete electric: 
and phy 31Cali Specines 
which 
ombination of the proving ring 
nd differential tran prin- 


which are useful for 


former 
ciples and 
dynami or state measurement 


and control involving force 


imilay 


back 


torque and 
quantitie Circle L2 
cover. 


tre weight, 


inside 


Integrated Data Processing. Ditto 
McCormick Rd., Chi 
[1] How busine e of 


an elect the 


Inc., 6800 N 
cago 465, 
correct in 

data processing ystem 
their 


ylained 


pecific need 
In a new 

booklet discu 

ten punched 


pune ned 


e¢ 
ail | 


iipment 


n office automation can 


‘ 


o one another This m: 
a Zrowing bu ne 
add and adapt IDP to 


Circle L3_ inside 


possible tol 
meet it 
back 


needs 


cover. 


Rectifiers. General 
N. Y., has 
rochure of ap 
1JA60 


‘ } 
curren bil 


Small Silicon 
Electric Co., Syracuse, 
announced a new b 
plication notes on the 
series of small high 
rectifiers. The rectifiers de 
handle 10 kw in 

bridge circuit 

ECG-148A 


prove of assistance to des 


con 
scribed can 

phase 
hould 


igners 


Brochure 


of aircraft electronic equipment 


locomotive propulsion motors, 


automation equipment comput 


ers, and the like Included are 
characteristic curve for power! 


dissipation, instantaneou for 


vard voltage drop, and maximum 


; 


allowable current at max! 


rated 


urge 


mum load conditions 


Information to help the engi 


f urrents, to 


neer design for ault ¢ 


determine maximum forward cut 


unde} ondition to 


methods of 


rent irious ¢ 


evaluate cooling, and 


to make thermocouple measure 
ments is presented. Circle L4 in 


side back cover. 


Ford Inst 
Rand 


Telesyn Synchros. 
ment ¢ Division of Sperry 
Corp., 31-10 Thomson Ave., Long 
Island Cit 1, N. Y. A 12-page 
color brochure describes and il 
istrate this firm’ 

1, 3 and 


ngineered 


tandard line 
Pele n ! 
high mili 
tandard 
tilable 
contro! 
rerentii 


rovide 


side back cover. 


Voltmeter Data. 


iment 


engineering 


if line of mi 


the specs are the proof . 


the BEST BUYS are 22/4’ 


for COLOR & Monochrome TV servicing 


“COLOR 
and Monochrome 
DC to 5 MC LAB & TV 


5” OSCILLOSCOPE 
460 A he 


ys eat eee 

Pt mC eat) 

a Also available as kit $79” 
e Features DC Amplifiers! 


VERT 
input Z 3 megs 


Flat from DC.4.5 me, usable to 
AMPI sen 2 mms mv/in 
push-pull theaeat, K-follower 


tO ome 


direct-coupled & 
coupling bet tage i-step freq-compensated at 
tenuator up to L000:;|. SWEEP 
10 cps-100 ke (ext. cap. for 

pre-set TV V & TH positions (50 & 78 
& lim. PLUS coupling 
bal. or unbal. input cdge- lit’ engraved 
graph screen filter; bevel fits std photo 
High intensity trace CRT 
flat to 400 ke, sens 


perfectly linear 
range to | cps) 
> Cps); auto 
sync. amp direct or cap 
lucite 
dimmer 
equipt 0.00 usec Tine 
time. Push-pull hor. ampl 
0.6 rms m n. Built-in volt. calib. Z-axis mod 


Astig. control. Retrace 


_ WEW wee 


SWEEP GENERATOR 
& MARKER 


Ss 368 
A tani $179°%° 
Also available $5995 


Ce 


Entirely electronic sweep circuit (no mechanical 


Sawtooth & 60 cps outputs 


blanking. Phasing control 


o°°@ 
e«-e@ 


device with accurately biased inereduector for 
Extremely flat KE 


AGC. cirenit automaticall 


excellent linearity output: sew 


uijusts ox. for max 
output on each band with min. ampl 
Faceptional tuning accuracy: edge-l 
6:1 vernier. Swept Ose. Range 4-216 me in 

bands. Variable Marker Range 7> mec in 3 fend 


4.5 me Xtal 
Marker provision 


bands; 60 me on harmon band 
Marker Ose., xtal cupplied. Ext 
Sweep Width 0 rae 
mec highest max v. 2-way blanking. Narrow 
range phasing. Att Marker Size, RF Fine, 
RF Coarse (A4-step decade). Cable 


horiz 


t max. deviation to 0.430 


output, "ope 


CONDUCTANCE 
Tube & 
Transistor Tester 


b 1 09% 
5§9°° 


© Tittittiirr © 


Factory-wired 
PU | 


PU 
Pe 


COMPLETE with steel cover and handle. 


SPRED 


Tests all reeelving tubes and 
Composite tndl 
cation Simultea 


New series-string voltages 
Memnitive 
) ranges meter sensitivity 
10 SIXN-position lewer switches 
f 10 push 


buttons: rapid 


Ibirect-readng 


in obhme New gear-driven rollchart 


Checks n-p-n & p-n-p transistors 
collector leakage current 


& Heta 


See the 50 EICO models IN 

STOCK at your neighbor Prices 5% 
hood distributor. Write for higher on 
FREE Catalog f-1 West Coast 


“TUDE srooxtyn 11,N. Y. 





aed 


POWER 
at TRANSISTOR 
VOLTAGES 


Model DV 60-2 
Transistor 


POWER SUPPLY 


Thorough and versatile! Efficiently 
powers all transistor circuits, Unpar- 
alleled performance and price. 

@ AC OPERATED, delivers 0-60 volts 
DC at currents up to 1000 milli- 
amperes. 

@ SUPERIOR to conventional DC 
power supplies specified for vacuum 
TT Le Oe Ce 
erratic reactions when used at low 
transistor voltages. 

e CONTINUOUSLY VARIABLE, 
equivalenttoabattery. High power. 
@ RIPPLE SUPPRESSION below 0.2% 
at rated current, by two section 
a) ee 

e COMPLETE CONTROLS, front 
panel switch-type magnetic circuit 
a CULL LCA Lh 
output control, multirange voltmeter 
PU a ee | 
posts, Meters accurate to 2%, read- 
able at distance. Height 10%", Width 


7", Depth 91/4", 21 Ibs. 
Jf ‘7b el ee ll 
J OF ENTIRE LINE 
MODEL RECTIFIER 


mw 
1065 Utica Ave. 
Ta i es 


For additional inf 


| 


NEW LITERATURE 


ture, volt- 


informa- 


expanded scale a-c 


meters. Supplementary 


tion such as 


mounting dimensions, 


case descriptions, and 
forth, 


data 


tandard 


pecial resistances and so 


is contained in additional 


sheets covering each — specific 


model of these 


L.6 


I: ree copies of any 
vailable 


cover. 


are a 


back 


Circle inside 


Electronic Facts Handbook. Amer 
ican Machine & Foundry Co., 261 
Madison Ave., New York 16, N. Y., 
has published a booklet 
entitled Facts Hand- 
book.” The pocket size booklet is 
a collection of selected 
data people 
with yovernment 
R&D activities. 

the 
Army and Navy 
for 


radar 


20-page 
“Electronic 


carefully 
reference useful to 
concerned and 
industrial 

Typical among many sub 
jects covered are 


synchros, AN 


communication 


nomenclature 
equipment, 
terms, frequency bands and wave 
digital 


conversions 


length, analog and com- 


puters, and 


of wind 


pressures to pressures. Circle L7 


inside back cover. 


Solderless Wiring Devices. 
tri 


Elec- 
Terminals Corp., 2021 Center 
St., Cleveland 13, Ohio. A 
eight-page 
titled 


vices” 


new 
bulletin 
Wiring 


technical 
“Solderless 


illustrates, 


en 
De- 
and 
specification 


describes 


furnishes 


sizes and 


data on new time solder- 


saving 
less terminals and connectors for 
crimping to extremities. 


Circle LS inside back cover. 


wire 


Arithmetic Control Unit. 
1700 Wissahickon 
Philadelphia 44, Pa., recently pub- 
lished a four-page folder on the 
Transat 


Philco 
Ave., 


( orp . 


control unit 
cu ft, 
than 12 lb, operates on 


arithmetic 


which occupies only % 
weighs less 
only potential and employs 
direct-coupled circuitry. 

Other 
the 
ing 

The 


tiny 


information contained in 


bulletin the follow 


includes 


unit contains nearly 1,000 
300 resistors and 


permanently 


transistors, 
12 capacitor dip 
plug-in, 
Each 


necessary 


oldered into compact, 
card 


func- 


cards. 
the 
binary 


printed-circuit 
contains all 


tions for one 


digit. Tran- 
sac math-control units with larger 


rmation on all items « 


on this page, use post card on last page 


continued 


digital capacities can be built in 
building-block fashion by simply 
increasing the number of plug-in 
card Circle L9 inside’ back 
cover. 


Fabricated Precision Parts. Mica 
Schenectady, N. Y., 
has available an eight-page book 


Insulator Co., 


let on precision parts fabricated 
from 
The 
the 
punching, turning, milling, auto- 


Lamicoid plastic laminates. 
illustrated booklet 
range of parts produced by 


describes 


matic screw machining and other 
Also 
amples of molded, molded-macer- 


processe shown are ex- 
ated and postformed parts, as well 


as dials, charts and signs made 


from decorative grades of Lami 
coid 

The advantages of having pre- 
cision parts fabricated by the pro- 
ducer of the 
listed. Circle 


material 
inside 


base 


L10 


are 
back 


cover. 


Temperature-Compensating Disk 
Capacitors. Cornell-Dubilier Ele« 
South Plainfield, N. J. 
Catalog No. 616 gives full details 
TinyMike ceramic 
Included 
their 
and specifications. 


tric Corp., 


on new capac- 
illustrations, 
characteristics 


Circle L11 in- 


itors. are 


types and 
side back cover. 

Magnetic Industrial Counters. 
Berkeley Division of Beckman In- 
2200 Wright Ave., 
Richmond, Calif. Theory and cir 


struments, Inc., 


underlying substitution of 
for 
high-speed 


cultry 


magnetic devices vacuum 


tubes in industrial 
counting equipment is explained 
in data file 109. 

It explains how a miniature 
saturable reactor device, the Fer 
ristor, replaces most of the short 
lived vacuum tubes to produce a 
far more reliable 


rugged and 


events-per-unit-time instrument 
for countless industrial 

Be the Ferris- 
tor itself, the data file includes a 
detailed time 
com 


uses. 
ides describing 
study of circuitry, 


base and other electronic 


diagrams il- 
Circle L12 in- 


ponents. Complete 
the 


side back cover. 


lustrate text 


Wirewound Resistors. 
Bradford Components, Inc., 38-35 


Precision 
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sishop St., Bradford, Pa. Type 
BPW precision wirewound resis 
tors are illustrated and described 
in a recent four-page folder, cata 
log 564. Electrical and physical 
characteristics, a derating curve 
and tabular specifications are in- 
cluded. Applications and ordering 
information are given. Circle L13 
inside back cover. 


Variable Delay Line. General Ra 
dio Co., 275 Massachusetts Ave., 
Cambridge 39, Mass. Volume 
No. 5 of the Experimenter covers a 
new type of variable delay line 
The variable delay line described 
find application wherever it i 
desired to delay wide-band signal 
without introducing phase disto 
tion. Design features, methods of 
application, specification and 
price are included. Circle L14 
inside back cover. 


Time Delay Relay and Thermostat. 
Curtiss-Wright Corp., Electroni 
Division, 631 Central Ave., C: 
stadt, N. J. New data sheets have 
just been printed on the Snappe 
thermal time delay relay and 
thermostat. Description, technical 
specifications, adjustment infor 
mation and features are given 
Circle L15 inside back cover. 


D-C Amplifier. Jarrell-Ash Co., 26 
Farwell St., Newtonville 60, Mass. 
A new four-page bulletin desig 
nated CH374 describes the Hilger 
Negretti d-c amplifier, an ultra 
sentive, zero-drift galvanometer 
amplifier for use in measurement 
of extremely low currents and po 
tentials. Suitable for a wide va 
riety of measurement and ther 
mometry applications in the field 
of physics and chemistry, as well 
as electronics, the amplifier di 

cussed features a _ continuously) 
variable sensitivity giving a full 
5-ma output for any input from 5 
to 50 mv. Circle L16 inside back 
cover. 


Closed-Circuit Television. General! 
Precision Laboratory Inc., 63 Bed 
ford Road, Pleasantville, N. Y 
has published a four-page general 
application brochure on its ii-TV 
industrial and institutional! 
television. The equipment illus 
trated and described is designed 


~~ 


Unique design of the two-dimensional Model 

a 1)-2 features Single micrometer adjustment 

a Bh mg ny controls vertical depth of cut, and adjusts 
height of copy table and pantograph 


Range of ratios from 2 to 1 to infinity! 


Accessibility on three sides permitting panels up to 40” 
diametet to be engraved, milled or protiled. Vertical range 
over 10” allowing operations on complete chassis, cabinets 
or other bulky objects. Ruggedness, stability and precise 
accuracy Inherent in construction 


Mounted) on the ruggedly constructed heavy duty steel 
Green Efigraver Bench. All functional parts are conven 
ieotly Within reach of the operator while seated. Accessi 
bility of Master type sets stored in lower cabinet trays, tools 
ACCeMBoOries contribute to productive capacity 
fe 


A brochure with full details is yours upon request 


Literature also available on the smaller Model 106 three-dimensional engraver 


GREEN INSTRUMENT COMPANY 
363 Putnam Ave., Cambridge, Mass. 


WIDE-BAND AMPLIFIER 


Extended low frequency response to 1000 cps 


High frequency response to 210 Mc with linear phase shift and rise 
time less than .0026 pu sec 


Gain flat to within +1'% db and stabilized to +0.2 db 


Voltage and current regulation minimize effect of fluctuations in line 
voltage and tube characteristics 


Ideal for distortionless pulse and transient amplification as in radar, 
nuclear and television research 


Write for data sheet on SKL Model 202D 


SPENCER-KENNEDY LABORATORIES, INC. 


1320 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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a aaGby el, 
ATTENUATION 
Tee 


SINGLE “in-the-line”’ 
ATTENUATOR PADS 
and 50 ohm COAXIAL 
TERMINATIONS 


This new group of pads and termina 
tions features the popular Types C 
and N connectors, and permits any 
conceivable combination of the two 
style 


SLL-po ition 


TURRET ATTENUATOR | 


© Frequency Range: dc to 3000 m 
@ Characteristic Impedance: 50 ohr 
@ Available Attenuation: Any va 
from 1 db to 60 db 
® Accuracy 0.5 db 
© Power Rating: One watt 
power dissipation 


STODDART 


Aircraft Radio Co., Inc. 
6644-A SANTA MONICA BLVD 
HOLLYWOOD 38, CALIF. + HO 4.9294 





NEW LITERATURE continued 


any task requiring instanta- 
neou visual communication 
observation, magnification, in- 
control Camera 
listed. Circle 


truction and 
pecifications are 


1.17 inside backcover. 


Pneumatic-Balance Camera Dolly. 
Studio Television Products Sales 
Corp., 11 West 42nd St., New 
York, N. Y. A four-page illus- 
trated brochure covers the PN6 
eries pneumatic-balance camera 
dolly which provide 
le motion in both the vertical 


mooth, jerk- 
and horizontal planes. Features 
description, specifications and 
prices are given. Circle L18 inside 
back cover. 


Materials. 
house Electric Corp., 


Westing- 
Micarta Di- 
Trafford Pa Booklet 
B-1050, entitled “Insulating Tape 


Insulating 


ISs1on, 


and Fabrics Facts,” is 
It describe 
papel! 
and combination insulations, or 


available. 
properties of treated 
3, organic varnished fabrics 
ganic varnished glass fabric in 
ilicone treated and 
Circle L19 in- 


ulation and 
pecial insulation 


side back cover. 


Toggle Switch Seals. Automatic & 
Precision Mfg. Co., 252 Haw- 
Yonkers, N. Y A 
one-page engineering bulletin, No 
Hex-7, describing seri N-1000 


Hexseal | available from the 


thorne Ave., 


manufacturer. It features a high 
pressure switch boot which con 
tains an internal hexagonal nut. 
Used to replace standard panel 
toggle 
vitches, the boot serves as both 


mounting hardware on 
ealing device and locknut 
Construction of the hermetic 
hown by a cro 


unit 4 ection 


drawing and descriptive text. Ap 
plicable military pecification 
met by the unit are listed, ealing 
materials and their properties are 
presented and operating charac- 
teristics discussed. Color, sizes 
and special modifications are also 
described. <A _ price schedule i 
available. Circle L20 inside back 


cover. 


Digital Differential Analyzer. Lit- 
ton Industries, 336 North Foothill 
Road, Beverly Hills, Calif. The 
second issue of the DDA Summa 


this page, use post card on last page January 1, 1957 


vhich the 
’s digital differential ana- 


tion shows a few ways in 
company 
yzer can be applied in one’s work. 
The computer described will pro 
vide digital accuracy in solutions 
to many problems being solved on 
analog computers. The DDA dis 
programmed easily and 
different 
equations not readily adaptable to 
Circle L21 in 


cussed j 
provide solutions to 
other computers 


side back cover. 


Vibration Pickups. Brush Elee- 
tronic Co., 3405 Perkins Ave 
Cleveland 14, Ohio, has published a 
four-page folder illustrating and 
pickup 
preamplifier model BL-1606, and 
model BL- 


1305. The preamplifier described 


describing its vibration 


its vibration pickuy 


igned as a link between the 

h accelerometers models BL- 
L.-4306, BL-4307 or any type 

of vibration pickup and one of the 
Brush AF analyzers models BL 
2105, BL-2109 or amplifier model 
BL-2601 or BL-2602 


are provided with the absolute 


Thus, users 


measurement or recording of ac- 


celeration, velocity or 


displace- 
ment 


The literature is divided into 


two part The first covers the 
preamplifier and gives complete 
data on product design, operation 
and application. Also included is 
detailed specification information 
lhe second part illustrates and de- 
cribes the design and use of 
brush vibration pickups and also 
lists complete specifications. Cir- 


cle L22 inside back cover. 


Pulse Generator. Rutherford Elec- 
tron Co 3707 S Robertson 
Blvd., Culver City, Calif. A re 
cent four-page bulletin contain 
an illustrated description of model 
B-3 pulse generator, a general 
purpose instrument designed for 
applications involving repetition 
rates through 1 me, delays from 0 
to 10,000 psec and fast rise time 
pulse outputs of positive or nega- 
tive polarity and widths to 10,- 
000 psec. Features, specifications 
and prices are given. Circle L238 
inside back cover. 


Millivolt Recorders. Leeds & 
Northrup Co., 4934 Stenton Ave., 


Philadelphia 44, Pa. A four-page 


ELECTRONICS 
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data sheet E-ND46(6) describes Reduce pumpdown time with VENTED-EXHAUST 


the complete line of Speedomax NOW AVAILABLE ON ALL TWO-STAGE DUO-SEAL PUMPS 
G millivolt recorders. Specifica TWO-STAGE CONSTRUCTION © LARGE CAPACITY *© HIGH VACUUM 


@ Vented Exhaust Permits Pump 
ng of Most Condensable Va 
pors 
The instruments described are oe @ Eliminates Use of Traps or O1 

| | . Separators in Systems Contain 
ocked 0 to 10 mv recorders; one ing Water or Other Condensa 
two and three-cycle d-c loga . bles 


tions are given, features are 
tabulated and ordering instruc 


tions are included 


@ Re 2S ymber of Oil Changes 
rithmic recorders: instruments ; educes Number ¢ ange 


Required 
vith zero suppressed or zero ele 


GUARANTEED VACUUM 
vated ranges; a medium high im 
Vent closed, 0.1 micron 
When the vent is open, only 
slightly higher ultimate pres 
megohm and a low level d-c micro sures result—usually in the 
range of | micron 


FREE AIR CAPACITY 
140 liters/minute 
5 cubic feet 


pedance recorder operating with 


a source resistance as high as one 


volt recorder with a minimum 
span of 400 microvolts. Circle L24 
inside back cover. 


Ceramic Capacitors. Centralab, a ' % No. 14028 


Duo-Seal fF 
Globe-Union Ine 900 : 


with Vented Exhaus 


division of 
Kk. Keefe Ave., Milwaukee 1, Wis 


An eight-page technical bulletin 


NO. 2,337,849 DLO.SEAL VACUUM PUMP, Motor 
VACLLM Pt 1 t Volts, Dt bact 5 
‘ t,-uard wid $1 
price 
Dt cyesbaAl VACttLM runMe 
ed. With pulley but ' tm 
ane Rach, $24 


W. M. WELCH SCIENTIFIC COMPANY 


Isto ot A M WEILCH MANUPACTLU RING COMPANY 
FSTABLISHED 


1515 Sedgwick Si., Dept. H, Chicago 10, Illinois, USA 


variou 
m enqu 
Circle L25 inside’ back 
cover. 
Subminiature Meter. Internationa! NEY'S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS @NEY’S SMALL PARTS 
Instruments Inc., P. O. Box 2954 
Haven 15, Conn., has avail 
aun enyineering ata 
describing 
round flush 
particulat 
airborne 


juipment where 


PRECIOUS 
METAL 


ENGINEERED CONTACTS, SLIP RINGS & ALLOYS 


\é 


ndard range and 
tances, and dimen 
Circle L26 inside back 
cover. 
Static Control Logic Elements. 


(,ene! 


| ot Depot if 


THE J. M. NEY COMPANY, P.0. BOX 990, DEPT. E HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 


omponent 


purp 


NEY'S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS e NEY'S SMALL PARTS 
PORTE ht kh Cee SUE ee) ete) Baca 


N 





TERMALINE 


COAXIAL LOAD RESISTORS 
50 ohms OC to 4000 mc—5 watts to 2500 watts 


The constant resistance (Low VSWR) of the 
TERMALINE resistor make it the ideal dummy 
load and standard resistor at UHF and VHP 
Design is such that normal reactance is put to 
work producing a pure resistance over an 
extremely wide frequency range. Acting as @ 
bottomless pit’ for RF energy, thousands of 
TERMALINE units are in daily use in high 
frequency applications 


Model Cont. Power Rating input Connector 
5 watts UG-238/U 
5 watts UG-21B8/U 
20 wotts UG-238/U 
50 watts UG-238/U 
80 wotls UG-238/U 
500 watts \ Adaptor to fit UG- 


@2C B. eae ( 2186/U supplied 


Adapters or cable assemblies for standard 
coaxial line available 


ALL TERMALINE units, except Model 82C, are 
sett-cooled. Substantial quantity discounts, 


UTERATURE UPON REQUEST 


VAN GROOS 


TEE LUN coma 


erman Oaks, Col. 
1800 EAST 38" ST., CLEVELAND 14, OHIO 


at EVAL aR y emma) 63 


TRANSFORMERS 


CTRONICALLY REGULATED POWER SUPPLIES 


e¢@#e?é 


Avoid delay in making your breadboards, 


no waiting for a special when a Technical specifications on a 
typical unit of this family of 


transformers for use in a 300 
STERLING 2K SERIES volt 200 milliampere dc regu- 
lated power supply with 90 to 

130 V AC input: 
transformer will meet your requirements exactly. 


Stock STERLING 2K units are available for supplies ST2010 
from 100 milliamperes at 100 volts 


' Primary: 
to 400 milliamperes at 300 volts 


115 Volts AC, 50 to 1000 cps 
Each 2K transformer provides: Secondaries: 
« PLATE VOLTAGE ALLOWANCE FOR PASS TUBE ‘ 570-0-570V 240 madc* 
VOLTAGE DROP 
© RECTIFIER FILAMENT POWER + 5.0V 3 
* PASS TUBE FILAMENT POWER.... ea sr ; 6.3V 3 
© REGULATOR CIRCUIT FILAMENT POWER... 6.3V 1.2A 


* AUXILIARY FILAMENT POWER FOR . a one ° 6.3vVCT GA 
OTHER CIRCUIT REQUIREMENTS 


® REGULATOR CIRCUIT PLATE POWER.. *Note 40 ma provided 
© APPLICATION BULLETIN WITH EACH UNIT Size: 5Ve x 4% x 52H 


Military versions of each of these units is also avail- Mtg. Centers: 3¥2 x 3¥2 

able. Technical data on the complete line is available Weight 15 ibs. 

on request. Associated Choke: $12009 
4 Henries at 240 madc. 


| 


The 2K series is only one of the many types we ti ad 


make, We specialize in custom-built transformers TRANSFORMER 
to your specifications. Let our engineering staff CORPORATI ON 


help solve all your transformer problems. 


Samples delivered in 1 to 3 weeks. 299 North 7th St., Brooklyn 11, N. Y. 
STagg 2-4200 


NEW LITERATURE 


monitor lights and amplifiers. 
Circle L27 inside back cover. 


Speed Recorders. Leeds & North- 
rup Co., 4934 Stenton Ave., Phila- 
delphia 44, Pa. Concise informa- 
tion about the compact, electronic 
Speedomax H indicators and re- 
corders now available for precise 
measurement of rotational or 
linear speeds, and about the 
tachometer generators used with 
them, is presented in an_illus- 
trated two-page data sheet. 

Data sheet ND46-27(100) com- 
pletely lists the features and 
specifications of the indicators 
and round-and strip-chart record- 
ers, and tabulates the characteris 
tics and speed ranges of both 
standard and explosion-resistant 
tachometers. Circle L28_ inside 
back cover. 


Accessories and Components. 
Allen B. DuMont Laboratories, 
Inc., 750 Bloomfield Ave., Clifton, 
N. J. A compilation of the com 
pany’s complete line of accessories 
for electronic test equipment and 
components for electronic cir 
cuitry appears in a recent catalog. 
More than 200 items associated 
with cro’s, oscillograph record 
cameras and other electronic test 
equipment are described in the 20 
page catalog. Among these acces 
sories are knobs, test probes, mag 
netic shields, viewing hoods, 
photographic developing equip 
ment, crt and multiplier phototube 
base clamps, base sockets and con 
nectors, movable tables and rack 
mounting adapters. 

Also included in the listing are 
electronic circuit components 
such as pulse transformers and 
wide-band toroids. The listings 
include photographic and written 
descriptions, catalog numbers 
and prices for each item. Requests 
for this catalog should be on com- 
pany letterhead. 


Ferrite Flyback Transformer Core 
Standard. Metal Powder Associa- 
tion, 130 W. 42 St., New York 36, 
N. Y. Standard 20-56 sets forth 
a method of testing ferrite fly- 
back transformer cores. It does 
not attempt to provide a complete 
evaluation of the core material, 
but rather provides a means of 
unifying the methods of measure- 


For additional information on all items on this page, use post card on last page January 1, 1957 — ELECTRONICS 





NOW...ANY MICROWAVE 
COMPONENT CAN BE 
BUILT AND ENGINEERED 
TO YOUR PARTICULAR 
APPLICATION 


Regardless of complexity, de- 
sign or tolerance problems — you 
can get UHF or microwave com- 
ponents that are job-engineered 
to your application. All units 
are delivered, electrically tested 
and proven, ready for immediate 
operation, 

Components can be built from 
your prints or can be designed 
and built to integrate with the 
application. Close and confi- 
dential coordination is main- 
tained from drawing board stage 
to installation. 

Range of assemblies is prac- 
tically unlimited—from dc. to 
over 40,000 mc., military or in- 
dustrial. Typical examples are 
these components, delivered 
ready for field use 


Telemete TUAe .« | 


Tuneable 

$-Band 

Transmitter Cavity 

re-entrant type, pulse out " 
put L50w altitudes 
and under extreme conditions of tem 
perature, humidity and salt spray 


operates at extreme 


Improving signal-to-noise ratio 
selectu ily TN en RR 8 aU 
Tuneable 
UHF 
Pre-Selector 
relatively low frequency 

coaxial resonator with very low inser 
extreme selectivity and very 
high signal-to-noise ratio. Especially 
adapted to use in aircraft or in crowded 


D ticadale oe 
ae) 


tion loss 


communication band 


Calibrating...designing 
S-Band 
components 


S$-Band wr, 


Signal 
Generator 
Cavity 
re-entrant type, 
with thermistor mount and 
calibrated variable attenuator. Fre 
2700 to 3400 m« 

7 
Get the facts on our com 
plete design, engineering 
and mechanical fabrication 
facilities. Have us 
on your needs — cavities 
mixers, duplexers, 
pliers, rotary joints, twists, 
bends and other com 
ponents or assemblies 


complete 


quency range 


quot 


multi 


MICROWAVE 


Contact us today. Request catalog 


J)-V-M ENGINEERING 
COMPANY 


4631 LAWNDALE AVENUE, LYONS, ILLINOIS 
(Chicago Suburb 


CUSTOM-ENGINEERED 
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ment and inspection throughout 


the ferrite core consuming indus 
Test conditions are specified 
ferrites and 


for nickel-zine man 


ranese-zinc ferrites 


The 
signal 


method described employs 


generator audio power 


implifier and Fluke volt ammeter 
wattmeter. Copies of the Standard 


» 


are available at 25 cents apiece 


Circle L29 inside back cover. 


Field 
Chalmers Mfg. Co., 
St Milwaukee 1, 
O5RS8525 
field coil 
insulating 


Coil. Allis 
935 South 70th 
Wise Leaflet 
describes an integrated 


Integrated 


with a newly developed 


em designed to 


protect electric motors and gen 


erators against atmospheric con 


destructive mech 


The 


available for yn 


taminants and 


anical forces unit discussed 
is currently 
chronous and .d-c machines sub 
ject to severe duty « 
A and B temperature clas 


Circle L30 


ycling in Class 
si fic a 
back 


tions inside 


cover. 


Subminiature Lever Switches. 
Instruments Inc 
2954, New 


has announced an engineer 


International 
r. @ 


Conn., 


Box Haven 15, 
ing data sheet completely describ 
lever 
7000 (with 

the 


return 


ing two new subminiature 


switches—the series L 


out spring return) and 
SRL-7000 


It includes all 


series 
(with spring 
electrical chat 
icteristics, details of construction 


listings of available models spe 
dimen 


back 


cifications and mounting 


ions. Cirele L31_ inside 


cover, 


Detectors. 
hland, Ma A 


bro hure 


Thermistor Overheat 
Kenwal Inc., A 
four-page cover the 


new thermistor-actuated overheat 


detectors developed for tempera 
erheat detec 


Brochure MC134 


unique 


ture control and ov 


tion in aircraft 
the 


describes advantages 


of sensing temperature’ with 


thermistor elements, suggests ap 


tech 


ical, 


and installation 
and lists all 
performance 
data 
back cover. 


plications 
niques, phy 
military 


L32 


and 
Circle 


speci 


fication inside 


Transistor 
Thordarson-Meis sner, 
Bellmont, Mt. 


J-780 


Components for 
Circuits. 
Seventh and 


Carmel, Ill. Catalog No 


For additional information on all items on this page, use post card or 


W 
hodium 
Plate 
n 
url,Crack 


AHODER 


A rhodium plating process that 


produces *Compressively 


Stressed deposits . devel 
oped specifically for industrial 
applications. RHODEX will 
materially increase the fatigue 
resistance of the metal over 


which it is deposited 


*Patent Pending 


SEL-REX CORPORATION 
Precious Metals Division 
155 Manchester Place * Newark 4, N. J 


literature and 
technical data on Sel. Rex RHODEX (Com 


pressively Stressed Rhodium.) 


Please rush descriptive 


NAME 

COMPANY 
ADDRESS 

city 

ZONE STATE 


) last page 


337 





PUTA Cm am 
Printed Circuit Hardware 
and 
Terminal Inserting Equipment 


Tubular Pin Terminals—Insert automati 
cally into printed circuit board at huge 
production savings Snap into position 
with positive locking action by means 
Dou 
ble ends permit wrapping or inserting 


Ask for Bulletins 


of self-retaining snap-in feature 


leads at either end 
6550 and 551 


Solderless Wire Disconnect Female Terminals 

Speedily applied to leads by means of 
Fits 
tubular pin 


cost-saving automatic equipment 
quickly 
terminals 


and firmly to 


Solderless wire crimp can 
be varied to fit various siz 


wires. Ask for Bulletin 553 


insulated 


<< EF 
{Ss a 


a” 


Line Cord Interlock Terminals — For single or 
Another 


development to 


multiple lead connections 
Malco 


provide production short cuts and as 


automation 


sembly economy. Terminals are staked 
quickly and firmly into printed circuit 
boards. Ask for Bulletin 554 

Malco printed circuit hardware can be engi- 
neered to your specific requirements. Give us 
the facts about your operation. We'll show you 
how your costs can be lowered and your pro- 
duction increased. Ask for Bulletin 551. 


TOOL and MANUFACTURING CO. 
4023 W. Lake St., Chicage 24, tll. 


For additional information on all items on this page, use post card on last page 
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continued 


presents a complete line of com- 
ponents for circuits. 
Included are 36 audio transform- 
e! 10 i-f 
ferrite 


transistor 

transformers, seven 
five 
lator coils and four midget variable 
capacitors. List prices are given. 
Circle L33 inside back cover. 


antenna coils, oscil- 


Microwave Ferrite. Raytheon Mfg. 
Ave., Waltham 54, 


data sheet covers 


Co., Foundry 
Ma 48. A 
type R-151, a new ferrite material 
use at X- and 
Faraday 


recent 


recommended for 
K-band frequencies in 
rotation devices such as isolators, 
modulators, switches and circu- 
A digest of approximate 


properties is given. Circle L34 in- 


lators. 


side back cover. 


Electrical Insulations. Insulation 
Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, IIL, 
ha available an alphabetical 
yuide to electrical insulating ma- 
The listing will 
engineers and manufacturers to 
locate any of the electrical insula- 
Com- 


terials. enable 


tions needed in their work. 
and trade names of 
cross-indexed for 
ready Trade marks 
are also shown. The last two pages 
identify the insulations with their 
Circle L35 inside back 


mon names 


products are 


identification. 


makers. 


cover. 


Silicon Rectifier Stacks. Transi- 
tron Electronic Corp., Wakefield, 
Mass. A _ six-page folder covers 
the TD series silicon rectifier 
stacks which feature reliability at 
voltage 
output, 

negli- 
General 


high high 


operation, 


temperatures, 
high 
regulation 


current 
excellent and 
leakage 
specifications, 
ings and information on selecting 
a stack for a given application are 
Circle L36 inside back 


current, 
mechanical 


gible 
draw- 


included, 
cover. 


Pocket Reference Book. Radio 
Corp. of America, Harrison, N. J. 
Che 1957 issue of the Tube Divi- 
sion reference book is now avail- 
able. The pocket-size book con- 
tains 200 pages of information on 
tubes, semiconductor devices and 
The 
includes a 


8eC- 
tion on quick 
selection guide of RCA power, c-r, 
phototubes and special tubes for 
inter- 


electronic components. 


tubes 


radio and industry, an 


} 
| 
} 


The | rr 
Curtiss-Wright 
“SNAPPER” 


NEW CONCEPT... ADVANCED DESIGN 


IN THERMAL TIME DELAY RELAYS 


@ Eliminates chatter with snap action 
@ Single-pole, double throw contacts 
@ Wide ambient range (—65°C +100°C) 


@ For military, commercial and 
industrial applications 


Metal envelope (7 or 9 pin) 
miniature or (8 pin) octal 


Glass envelope in 9 pin miniature 


Preset time delays in metal from 
3 to 90 seconds, 
glass from 5 to 60 seconds 


Write to Thermal Devices Department 
for latest data sheets 
tse@i teem 
CURTISS-WRIGHT 


CORPORATION + CARLSTADT. W 


Curtiss-Wright has career positions open for 
qualified engineers and technicians. 
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NEW LITERATURE continued 
changeability directory of tubes 
for communications and industry 
and 37 pages of receiving tube 
characteristics, with base and en- 
velope connection diagrams. Pic- 
ture tube characteristics and 
socket connections occupy 12 
page 

Also included are reference data 
on test instruments, speakers, tv 
components, selenium rectifiers, 
lightning arresters, miniature 
lamps and radio batteries. Circle 


L37 inside back cover. 


Switches and Relays. Jaidinger 
Mfg. Co., Inc., 1921 W. Hubbard 
st., Chicago 22, Ill. A catalog is 
now available showing approxi- 
mately 40 different switches and 
relays, ranging in size from stand- 
ard size units to the miniature and 
describing the operation and 
characteristics of each. It also 
shows many of the new develop- 
ments in switches and relays and 
gives complete specifications, size 
and other information of impor- 
tance to engineers, designers and 
manufacturers. Circle L38 inside 
back cover. 


Phosphor-Bronze Data. American 
Silver Co., 36-07 Prince St., Flush- 
ing 54, N. Y. A four-page data 
sheet contains pertinent informa 
tion on the physical characteris 
tics, processing and applications 
of phosphor-bronze in thicknesses 
as low as 0.0005 in. 0.0001 in. 
The relatively inexpensive spring 
material described exhibits high 
strength, long fatigue life, good 
electrical conductivity and excel 
lent resistance to corrosion. Ap- 
plications listed range from shims 
to electronic computer tape. Circle 
L39 inside back cover. 


Miniature Magnetic Shift Regis- 
ters. Magnetics Research Co., 255 
Grove St., White Plains, N. Y. 
[echnical bulletins No. 127 and 
128 cover a line of seven miniature 
magnetic shift registers. The de- 
vices described are designed for 
operation where physical size and 
ease of interchangeability is at a 
premium. Complete specifications 
and price schedules are shown 
Circle L40 inside back cover. 


Products Catalog. Gulton Indus- 
tries, Inc., 212 Durham Ave., 
Metuchen, N. J. The company’s 


how to get 


more volts 

per pound 
at high 
altitudes 


PROBLEM: Design a regulated high-voltage dc power supply for operation 
at high altitudes Specifications 
e Input voltage—400 cps + 10% e Output—dual: 4 KV at 2.5 ma; 8 KV at 
4 ma e Regulation—no load to full load within 1% e 105 cubic inches 
maximum e Light as possible 


SOLUTION: We designed a vacuum tube regulator circuit, with the reg 
ulator tubes kept at low voltage. Result: The tubes could be mounted ex 
ternally—for easy replacement 

For compactness and to protect high-voltage components against the 
hazards of moisture or rarefied air, we cast the rest of the unit in epoxy 
resin 

The assembly weighs only 6% Ibs., occupies 96 cu. in., plus terminals 

This sort of engineering can be at your service too. When you need elec 
tronic assemblies—by hundreds or thousands—straightforward or special 
design—make use of our production and design experience and facilities 


CALEDONIA ELECTRONICS AND TRANSFORMER CORP, 


Dept. E-1, CALEDONIA, NEW YORK 
In Canada: Hackbusch Electronics, Ltd., 23 Primrose Ave., Toronto 4 


Now... Modernize 
high power electrical and electronic 
equipment with 


NEW ELECTROSEAL TRANSFORMERS 


Meade 1) as 


Unique sealed construction exclusive with Electroseal transformers allows new 
applications for an open-type unit. Whether you want | or 100 KVA, Electro 
eal gives drastic size reduction along with a neat and clean appearance 
Actual weight per KVA as much as two-thirds less, dimensions as much as 
one-half competitive transformers. New sealing compound protects coils 
against dirt and moisture, and permits high temperature operation (Class B or 
C). Electro builds in the reliability you need... plus high overload capacity 
Electroseal transformers are built to your specifications. Write for literatur« 


ELECTRO ENGINEERING 


401 Preda Street, San Leandro, California 
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Mere ff macuines te 


discussed and illustrated in a new 

ey ed }-page catalog. The bro- 

Solve “IN-PLANT” PRINTING PROBLEMS eon her eget 
- FASTER - NEATER - AT LOWER COST and associates and describes the 
products with photographs of each 


Among the product included 


COLOR BANDING a tsa ps — oe are 
WIRE LEAD COMPONENTS Sick ack cnsasnttoia: Cacia. vas 


tical and electronic device in 


truments transducers and 


The Markem 69A Machine semi- 


stems; thermistors 
automatically applies up to six color 


( omplete 


» " I it gnet ‘ ‘egu- 
bands to wire lead component uch a precision-Dullt magne ically regu 


resistors and condensers. Band width lated power supplies; ultrasonis 
and color changes are easily made 7 components, systems and consulta 
Automatically feeds and ejects; band Py , tion service; piezoelectric ceramic 
about 50 objects per minute. The 69A ; materials and ceramic-based ele 

will also mark cylindrical objects with . tronic components; meters featur 


complete label detail, in one or two lny the Greibac n bifilar uspen 


ooten ion and automatic controls. Circle 
Other Markem : 1.41 inside back cover. 


machine iv! : = : : 
ul Aircraft Switches. Micro Switch, 


able for marking 
division of Minneapolis-Honey 


electrical part 
and products of — well Regulator Co., Freeport, III. 


all size and The 24-page Catalog 77 covers 12 
shapes. Write for different groups of precision snap 


detailed informa MARKEM MACHINE CO action switches. In all, over 70 


_— KEENE 5, NEW HAMPSHIRE different enclosed switches for 
airborne equipment are described 
The literature is complete with 
phote dimensional] drawing 
electrical ratings and technical 


nformation Circle L42. inside 


5 back cover. 
Wa TAA Hy (1 iq lil Watts Two-Way Radio. General Electric 


Co., Syracuse, N. Y., has published 
4 re) rH bulletin ECR-380-A on the con 
with "WA aii AEH pany’s new Progress line 450-m«¢ 
two-way radio It gives details 
. : on printed circuitry, interchange 
Ld LL Ld 

HH rR e x6 he e able components, cabinets and 
mounting. Circle L43 inside back 

cover. 


INPUT—28v DC : , 
wu 8v Microwave’ Resistors. Filmohm 
110 vac, 60 cps 


CoO ) ss 25 S ley % Lt 
OUTPUT—To 100 watts at volta rp., 48 W. 25th St., New ¥ rk I , 
MAXIMUM WEIGHT—5 |b: N. Y. Bulletin M-1l covers a line 
MAXIMUM SIZE—3" x 4” x of evaporated metal film micro 


inherent regulatior wave resistors. Included is in- 


Operation to a temperature t | 


formation on terminals, resistance 
Operation to a temperature of 2 
; 7 range, tolerance, frequency char- 
an nee ext ing environme ! . . 
acteristics, power rating and di 
mension Circle L44 inside back 


UAC 1-500 watt semi-conductor power supplies save weight and eet 
c or. 


space, increase efficiency for CLOSED CIRCUIT, AIRBORNE, TV- 
RADAR, RADIOSONDE, AIRCRAFT RADIO RECEIVERS, TRANS- D-C Power Supply. Electro Prod 
MITTERS, COMPUTERS, SERVOS, RADAR, TELEMETERING and many ucts Laboratories, 4500 N. Ravens 

other applications wood Ave., Chicago 40, Ill. New 
literature explaining the construc 

tion and operating principles of 

ow a specially filtered d-c power sup- 

WAC electronics a division of Universal Atomics Corp ply has been announced. The il- 
Dept. E1 50 Band Street, Westbury, L. |., N. Y EDgewood 3-3304 lustrated catalog sheet shows that 
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Coli ly f 
BOBBINS 
UNLIMITED 


OF EPOXY RESIN, NYLON, 
TEFLON AND OTHER PLASTICS 


CUSTOM-FORMED TO ANY 
CYLINDRICAL SHAPE IN 
DIAMETERS OF ‘se TO 7" 
AND LENGTHS UP TO 7” 


NO MOLDS NECESSARY 


Illustrated are but a small fraction of 


the countless possible 


variations of 
cylindrically shaped bobbins we ean 


custom form of plastic 


Whatever 


requirements in cylindrical bobbins in 


materials, 


your 


particular individual 


above size 


ranges, it will be in your 


interests to consult 
This 


without cost or obligation, of 


with our en 
offered 


course, 


gineering staff 


ervice is 


Any quantity promptly supplied—and 


remember . .. no molds necessary. 


Send blueprint or samples for promp 


ORANGE 


PRODUCTS inc. 


554 Mitchell St., Orange, N. J. 


ELECTRONICS For additional 


January 1, 1957 


NEW LITERATURE 


the model NFA 
less than 


powel upply has 


percent ripple at 


top load and is used for design 


testing and servicing radios and 


electronic eq iipment in aircraft, 


t 


autos, tanks marine craft: tran 


sistor circult relay and ole 


noid telephone circ labora 


yt and research in 


truments; 
and low voltage 


LA45 


plating operation 


Circle inside back 


dey ice 


cover. 


I-F Amplifiers. LEL, In 
St., Copiague, L. IL, N. ¥ 
, of i-f 


280 Oak 
A bro id 


implifies ind preampli 


ising miniature and ib 


miniature tubes is illustrated and 


ibed in i bro« hure 


foul page 
lude 


figure measure 


described in laborator’ 


ment ibminiature preamplific 


put 
ind 


and afé and general 


pose ampiihet Lor radar 


guided missile applications. Cirele 


1.46 inside back cover. 


Indicator For Digital Systems. 
Leeds & Northrup Co., 4934 Sten 
ton Ave., Philadelphia 44, Pa., hi 
ivailable a ne two-page prelim! 
data sheet E-ND46(101 cle 


cribing the Speedomax H 


nary 
mode! 


R indicator for digital system 


Kxamples of application in 


simultaneous or sequential 


volving 


readout with thi equipment are 


given. A picture of the digital 


conversion unit mounted in the 


Speedomax H indicator is in 
cluded Complete 
en a vel] 


LAT 


pec ification 
operating 
back 


Circle inside 


cover. 


Radio and Electronic Components. 
\mphenol El! Corp 
ith 54th Ave., Chicage 


ectroni 
B5 1 a general 
a condensed 


ting 


and 
lude 
eacn part 


a well a helpf il 


component 
enyineeri 
and elec trical data 
complete inde» 
of parts b 
; dimension 
yram and 
Circle [A 


inside back cover 


nformation on all items on this page, use post card on last poge 


intermixed contacts 


SY aCe UTR 


Form A, C or D contacts. Or you may order special 


ee ere ee fC) BS 


Jem eae: 


Complete tech 


Constructed around a rigid steel framework 


‘ou 


v 


In addition to strips of 20 keys, as illustrated 


details are 


SC 


9 
3 
i 
Fs 
§ 
A 
rr 
x 
a 
Lo} 


are 


push buttons 


multiple 


strip-mounted 


>) 
> 


lll. =P 
ee eee) 


a 
Y 


may order combinations of 


be furnished blank or with 


buttons may 


iets 
letter or numerical designations as desired 


i.) 


Pie Meet) o 


“break,” 


AS a 
before-break” combinations may be applied as the 


program requires 


oe 


write 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


ee ES mee me 


pre 


harge 


> 


Standard spring combinations are furnished with 





"Plants. and People Edited by WILLIAM G. ARNOLD 


ee ene * 


Klectronics industry technical societies and trade associations name officers and direc- 


tors for 1957. Manufacturers continue plant and facility expansions with new construc- 


tion. Engineers and executives are promoted, move to new jobs 


IRE Elects 1957 Officers. Honors Three Engineers 

Herre Rinia, director of research 
of the Philips Research Laborato- 
ries in Eindhoven, Holland as IRE 
vice-president. 

Elected as directors for the 1957- 
1958 term are D. E. Nobel, execu- 
tive v-p of the communications and 
electronics division of Motorola, 
and Samuel Seely, professor and 
head of the department of electri- 
cal engineering at Case Institute. 

Regional directors elected for 
1957-1958 are as follows: Region 2, 
F, A. Polkinghorn, Bell Telephone 
Laboratories, Whippany, N. J.; 
Region 6, Kenneth Newton, Bendix 
JOUN T. HENDERSON, principal re Loughren, color television consult- Aviation Corp., Kansas City, Mo.; 
earch officer of the National Re ant, as head of the international so- Region 8, A. B. Oxley, RCA Victor 
earch Council, Ottawa, Canada has ciety of 53,000 people Company, Ltd., Montreal, Canada. 
been elected president of the In Yasujiro Niwa, president of 
stitute of Radio Engineers for Tokyo Electrical Engineering Col- ® Awards—The Morris Liebmann 
1957 He sueceed Arthur \ lege, Tokyo, Japan will succeed Memorial Prize Award will go to 


John T. Henderson Yasujiro Niwa 


RE TMA Board of Directors and Officers For 1956-57 


HeIURRBA Leas 


Ewen a Herbert W Clough Vice Presider F.R.Lock vice President = hopert S Gell Benjamin Abrams 


vice President Vice President Vice President 


HEOHHAaYe 


TM Douglas Lesiieh Muter James ecrest Plamondor 


WJ Halliga HH Leslie Hoffman ' J Erecutive Robert prague Frank Freimann 
Vice President 


und Secretary 


ERGE RGOBD 


€ K Foster Glen Mc Danie HorryA Ehle A Blumenkrontz 


e oi u ! 
chultz Roy Ff. Sperrow ere) Counte orry F Mardy yron Ower 


HERE R EES 


R He Joseph N Benjamin oho W Von Allen Roland M Bisier RE Cramer, Je 
yenera! Counsel Emeritus 


ough 
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Why your ceramic-to-metal seals need 
RAYTHEON R-95 HIGH-ALUMINA CERAMIC 


Fundamental to the problem of reliable seals is a repro Ceramic parts manufactured from Raytheon’s R-95 
ducible ceramic body. And equally basic to the quality high-alumina are available, either alone or as hermetic 
of the ceramic body are these essential characteristics ceramic-to-metal assemblies, in accordance with you 
Vacuum tightness pecification Che assemblies can be soldered into your 
Sure thermal shock resistance production in your own plant 

Reliable mechanical properties 
Send sketches or drawings outlining dimension 


Dependable electrical properties 


toler: » ether w » 
High temperature characteristics olerances, together with operational condition 


Economical fabrication will be pleased to supply information and help on ; 


Uniformity—from lot to lot—in each of the above of your ceramic need 


~~ ouh.wohnh — 


Raytheon R-95 ceramic meets every one of thes Write for complete pecification sheet 


exacting demands, consistently! obligation, of course 


Excellence 
RAYTHEON MANUFACTURING COMPANY 4 a lies 


Ceramic Saies Waltham 54, Massachusetts 





Q. G. Villard, Jr., 


Stanford 


professor at 
University, Stanford, 
Calif. “for his contributions in the 
field of meteor astronomy and iono- 
phere physics which led to the 
solution ‘of outstanding problems 
The award 
is made annually to a member of 


In radio propagation.” 


the IRE for a recent important con- 
tribution to the radio art. 

Donald supervising 
engineer at Hazeltine Corp., Little 
Neck, N. Y 


tichman, 


. will be the recipient of 


Prize 
the 
synchronization, partic- 


Zworykin 
contributions to 


the Vladimir K, 
Award “for 
theory of 
that of color subcarrier ref- 
synchronization 
This award is 
made annually for outstanding con- 


ularly 
erence oscillator 


in color television.” 


tributions to electronic television. 

The Diamond Memorial 
Prize Award will be given to Georg 
physicist at the Signal 
Corps Engineering Labs., Ft. Mon- 
mouth, N. J. “for 


Harry 
Goubau, 
his 


many con- 


tributions in ionospheric research 
and circuit theory and for his dis- 
of the 

principle.” 


4 


surface wave trans- 
The Diamond 


given annually to a 


covery 
mission 
award is per- 
son in government service for out- 
standing contributions in the field 
of radio or electronics as evidenced 
by publication in journals, 
All three of the 
during the 


Mai 


awards will be 
IRE National 
18-21 in New 


made 
Convention, 


York City 


Loughren Joins Airborne Instruments As Research V-P 


ARTHUR V, LOUGHREN has been ap- 
ident of the 
Airborne 


pointed new 


In- 
Mineola, 


vice-pre 


research division of 


truments Laboratory in 
eg Rs 
For the past 20 


associated with the Hazeltine Corp 


years he was 
as design engineer; consultant and 


vice-president in charge of re 
earch 

His honors 
field of 
J... 
dation 
the 


the 
the 


Commen 


and awards in 
include 
Navy Certificate of 


for 


electronics 


“outstanding service to 


Navy for contributions to elec 


Arthur V. Loughren 


tronic development during World 
War II”; the David Sarnoff Gold 
Medal in 1953 by the Society of 
Motion 


yineers 


Picture and Television En 
for “meritorious achieve- 
ment in television engineering”; 
the 1954 Plaque of the RETMA- 
IRE Radio Fall Meeting with the 
citation “for his contributions to 
television”; the IRE Morris 
Memorial Prize in 1955 
the 


specifi 


color 
Liebman 


for his “contributions in 


formulation of the signal 


cations for compatible color tele 


vision”; and presidency of IRE 


Aveo lo Build Research Center In Massachusetts 


| 


} 


Arthur Kantronitz, left. and Lloyd P. Smith of Avco view model of research center 


Avco MANUFACTURING CORP. which 


recently sold its Bendix home laun 


344 


dry division to Phileo, will build a 


$15 million research and develop- 


ment center for basic and applied 
The 
mid 


science in Wilmington, Mas 
center will be in operation by 
1958, 
The re 
velopment division of 
the 


was organized 14 


advanced de 
Aveo will 

The division 
months ago. At 
with 


development f ad 


earch and 


housed in center 


present it is concerned largely 
research and 
vanced missile systems for the De 
Defense 
the 


Lawren e, 


partment of 


division ha 
Mass 
research laborato in 
Mass. Both 
ties and the research departments 
will 
be housed permanently in the new 


Temporarily, 
headquarters in 
and its 
Everett, these facili 
of several other Avco divisions 


center. 

The four buildings in the center 
for 
velopment and fabrication will pro- 
vide over 400,000 sq ft of floor area 

Total the the 
center is 100 acres. 


research, administration, de- 


area of site for 


Continued on page 346 
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ie 
Ihe Tektronix Type 525 displays the tele- : 


vision-signal waveform with the precision 
required for high-quality monochrome and 
color telecasting. Excellent linearity and 
gain stability, four separate vertical-ampli 
fier response characteristics, keyed clamp 
type de restorer, high accelerating poten 
tial and automatically synchronized sweeps 
are features contributing to an accurate, 
useful waveform presentation, With 

this accurate monitor on the line 


you can easily check the quality 


ot you! INCOMUNY and modulat TYPE 525 CHARACTERISTICS 


ing signals, 


Frequency-Response Settings Sweeps. Automatically synchronized to 


d play | 7 to 5 line or fields. Ia, 5x, 


FLAT within | 


or 25% sweep magnificat 


m« 


LOW PASS DC Restorer eyed Imply pe 
high freque flores d ev ) ) y! pu 
be switched in or out as desired 

HIGH PASS pa 

blocks stairste Amplitude Calibrator. Pulse type 


Four range 
IRE meets IRE indard ) : 5 ; S volts. eccuraie w 
measurement 2% of full scale. Variable control line 
within 1% 
Vertical Linearity. 
panded to equivaler 5 om Paralleled Input Connectors, Two pairs 
any 7 cm oc of input connectors for differential or 
ngle-ended input. Video line can be 


screen 


br dge d or terminated at monitor 


Stability. All dé 


regulated. Vert 


4-KV Accelerating Potential, Tektronix 
pre on cathode ray tube provide 


bilit thin | 
ye yo . Bom vertical deflection, bright trace 


Sensitivity Ba Mounting. Slide-out mounting in stand 
Ix, 2x and 5x step attenuvato f rt ard 19 rack 87%, high, 19 wide, 


able gain contro! 20%," rack depth, 22'4," overall 


SLIDE-OUT MOUNTING Type 525—-$1050 f.0.b. Portland, Oregon 


chassis slides forwar 


cabinet and tilts up Please call you Tektronix Field Er gineer or Representative for complete specifications, 


or write to 


ENGINEERS — interested in furthering 


2 
the advancement of the oscilloscope ? 
We have openings for men with IX, * 
creative design ability. Please write 


to Richard Ropiequet, Vice Presi- P.0.Box 831 «+ Portland 7, Oregon 
dent, Engineering. 
Phone CYpress 2-2611 + TWX-PD 265 + Cable: TEKTRONIX 


mation? Use post cord on last page 





The No. 90901 
One Inch 
Instrumentation Oscilloscope 


Miniaturized, packaged panel mounting 
cathode ray oscilloscope designed for use 
in instrumentation in place of the conven 
tional “pointer type” moving coil meters 
uses the 1’ ICP! tube. Panel bezel 
matches in size and type the standard 2 

square meters. Magnitude, phase displace 
ment, wave shape, etc. are constantly 


visible on scope screen 


JAMES MILLEN 
MFG. CO., INC. 


MAIN OFFICE AND FACTORY 


MALDEN 
MASSACHUSETTS 


PLANTS AND PEOPLE 


continued 


TT Subsidiary Opens New Plant 


hd] 


LGR: rn 


Production lines at Houston Technical Laboratories 


LLABORATO- 
subsidiary 

formally 
dedicated its new plant in Houston, 


HOUSTON ‘TECHNICAL 
RIES, instrumentation 
of Texas Instruments, 
Texas. HTL develops and manu 
factures geophysical and indus 
trial instruments. 

The HTL new main plant has 
10,000 sq ft of space on the first 
floor for offices, laboratories, and 
manufacturing. There is a 40,000 
sq ft area under the plant for stor- 


Wescon Elects Officers 


DONALD B. HARRIS was elected 
chairman of the 1957 Western 
Electronic Show and Convention 
board of directors. The show will 
be held in San Francisco’s huge 
Cow Palace, Aug. 20-23, 1957. 
Harris, manager of electron tube 
research at the GE microwave lab- 
oratory in Palo Alto, succeeds 1956 
chairman, C. Frederick Wolcott. 
Vice-chairman in charge of ex- 
hibit operations for the 1957 
WESCON is Norman H. Moore, 
vice-president of Litton Industries 
and managing director of its elec- 
tron tube division in San Carlos, 
Calif. He has served on the WES- 
CON board for the past two years. 
The vice-chairman in charge of 
convention activities for the 1957 
show is B. M. Oliver, director of 
research and development at Hew- 
lett-Packard in Palo Alto. This is 
his first year on the board of di- 


rectors. He was named by the IRE 


aye and parking. It is situated on 
a five-acre tract. 

The new plant is larger than 
the entire TI company plant of ten 
Total Texas Instru- 
office and manufacturing 
now over 400,000 sq ft—a 
tenfold growth—and the $40 mil- 
lion-plus sales volume predicted for 
this year represents a fifteen-fold 


years ago 
ments 


pac e ] 


growth in ten years. The company 
now employs over 4,000 people. 


; for 1957 


D. B. Harris, right. and C. F. Wolcott 


to the four-year term beginning in 
1957. 

H. Myrl Stearns, vice-president 
Varian 
Assoc. in Palo Alto, was elected 
secretary-treasurer for the next 
WESCON. Stearns was named to 
the board by the West Coast Elec- 


and general manager of 
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MEASUREMENTS’ 
= (IM 


Standard 
Signal 
Generators 


MODEL 210 SERIES 


Measurements’ Model 210 Series of Standard 
FM Signal Generators is designed for FM re- 
teiver measurements in the standard FM band; 
for measurements on railroad and automobile 
FM radio systems, research on FM, multiplexing 
and telemetering equipment. Models are avail- 
able for use within the limits of 30 to 200 Mc 
each with a tuning range of approx. 1.2; for 
example, Model 210-A, 86 to 108 Mc. 


FEATURES: 
Wide deviation with low distortion. 
Low spurious residual FM. 
Models coverings 30 to 200 Mc. 


Accurate output 
low VSWR. 


Operates at fundamental carrier frequencies 


voltage calibration — 


Vernier electronic tuning. 


SPECIFICATIONS: 


FREQUENCY RANGE: Five different models, each 
with tuning ratio of approx. 1.2, cover range 
from 30 to 200 Mc. 

TUNING: Vernier frequency dial, and electronic 
tuning for frequency deviation 

OUTPUT VOLTAGE: 0.1 to 100,000 pv 

OUTPUT SYSTEM: Mutual-inductance attenuator 
with 50-ohm source impedance with a low 
VSwe. 

MODULATION: Selectable 400 and 1000 cycle 
internal audio oscillator. Other modulation 
frequencies available. 

MODULATION FIDELITY: Frequency deviation 
response within * 0.5 db from dc. to 
15,000 cycles, within 3 db to 70 Ke 

RESIDUAL FM: Spurious FM 60 db 
below 75 Kc. deviation. 

POWER SUPPLY: 117 v., 50-60 cycles, 45 watts 


residual 


(complete data on request) 


Saboaby Sandor (f) 


MEASUREMENTS CORPORATION 
aL 


Want more information? Use post card on last page 
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Association 
WESCON 
Angwin of 


tronic Manufacturers 


The 


directors are 


four 
Bruce § 

General Electric tube 
K. P. Gertsch of Gertsch 
C. Frederick Wolcott of 
Brothers, 


additional 


division, 
Products, 
Gilfillan 
Grame! 


and Yarbrough 


of Elgin electronics divi 
WESCON 


of the San 


sion, 


is the joint activity 


Francisco and Los 


Angeles sections representing the 
7th Region of the IRE 
West Electronic 


ture? Association 


and the 


Manufac 


Coast 


Hoover Expands 
In Electronies 


to build 


million 


HOOVER ELECTRONICS plans 
the first $1.5 
office 
monium, Md. 


section of a 


and factory building at Ti 


Hoove) is a ub 


North 


Electronic 
of the Hoover Co. of 
Canton, Ohio 

John M 


and 


idiary 


Pearce, vice-president 


general manager of the elec 


tronics firm, said the company’ 


administrative, engineering, manu 


facturing and printed circuit de 


partments, now scattered in four 


buildings in the Baltimore area, 


will be consolidated within the new 
Baltimore county plant. 
%-acre tract the 


constructed in 


Located on an 
will be 


stages. 


building 
three 
first 

providing 


Construction of the 
$540,000 


stage, 

costing and 

30,800 sq ft, began in 
The third 


the construction program, plans fo1 


December 
second and stages of 
which have not yet been completed, 
When 
completed, the building will provide 
110,000 sq ft, or than 


times the 


will follow at a later date. 


more four 


space now available to 


the electronics company at its pre 
ent location 


The 


for oc« 


hould be read 


ipancy late this 


first stage 
summer 

A majo! 
which ha 


pany 


expansion proyram, 
seen the electron 


from 40 to 


$ com 


nearly 200 


grow 


employees in less than a year, and 


a substantial backlog of contract 
necessitated construction of a mod 
ern building to consolidate 
tivitie 

The expansion program 
last October when the Hoover Com 


pany, 


peyan 


manufacturer of | 


for longer 
life... higher 
voltage... 


Wustrated above 

Johnson's nylon insu 
lated tip plug and 
companion tip jock 
ond inwlating sleeve. 


Solderless 
Nylon Connectors 


(Available in 11 bright colors) 

@ Shock-proof nylon sleeves— won't chip of 
crack with the hardest usage 

@ Excellent for high voltage applications 

@ Highly resistant to extremes of heat, cold 
and moisture 

@ Tip and banana plugs designed for simpli 
fied solderiess connection of up to 16 gauge 
stranded wire. Jacks require soldered con 
nection 

@ Economical 
you top quality at low cost 


SPECIFICATIONS 
BANANA PLUG—Nickel-plated brass con- 


struction with nickel-silver springs. Spring plug is 
175" diameter, fits all standard banana jacks 


TIP PLUG — Recessed metal head is fully insu 
lated. Metal parts are brass, nickel-plated 
Pin is O81" diameter —fits all standard tip jacks 


NYLON TIP JACK AND INSULATING SLEEVE 

Complete assembly includes standard nylon 
tip jack with threaded nylon insulating sleeve 
ideal for patch cords or for panel mounting 
nsulated rear connection is desired 


simple, functional design gives 


where ar 


Write for samples, prices and further information 


Pilot Lights 


Available in a wide variety of types, 
Johnson Pilot Lights are stocked by 
parts distributors throughout the 
country. Available types include 
continuous indication neon types 
models for high and low voltage 
incandescent bulbs, standard of wide 
angle glass and lucite jewels 
dear, red, green, amber, blue 
opal lenses. Specials, including those 
meeting military specifications are 
also available m production quant 


ties. for full information, write to 


ee ee ree ee ee ee ee ee ee ee 


a ).8 . Bote means € cormgpe any 
2708 SECOND AVE. S.W. © WASECA, Min 


Want more information? Use post card on last page. 
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AR sor x: 
another 
product 


surprise 


from 
Helipot... 


Beckman’ 
Servomotor- 


Rate Generator 


| 


Snug as two bugs in their 


unitized stainless steel 
housing, motor and generator 
work hand-in-hand on the 
same shaft to improve 
response Characteristics of 


suffering servo systems 


Where the trouble is 
dynamics of your system 


watch this 


in the 


component 
purposeful pair roll up their 
The high 


torque-to-inertia motor, for 


sleeves and go to work 
instance, responds quickly and 
accurately to error signals 
with acceleration at tall up to 
Signal-to 
noise ratio of the linear generator 


Aiding and 


abetting each other in thei 


100.000 radian e 
is 25:1 or better 
dedicated mission, they'll operate 
continuously at stall and at total 
unit temperature from —55°¢ 


to JOO ¢ 


Right now, our corrosion 
resistant, completely encapsulated 
Servomotor-Rate Generators are 
izes 11, 1S and 18 
(We'll soon add size & 


eventually, 


Viatlable in 


other sizes. ) We've 
vot descriptive literature availabl 
too. It data file 131 


Beckman 
Helipot 
Corporation 
ch, California 
fruments, Ine 


representauves 


prin al cities 


Want more information? Use post card on last page. 
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PLANTS AND PEOPLE 


continued 


cleaners and appliances, purchased 
Phebco., 
Baltimore 


a controlling interest in 


Inc., a three-year-old 


firm, and changed its name to 

Hoover Electronics Company 
David P, 

yineer, has been appointed chief of 


the defense projects section of the 


Coffin, Jr., a senior en- 


firm. He joined Hoover Electronics 
in 1952 

Named to head the 
engineering section 
Gobetti. He was 


mechanical) at the Westing 


mechanical 

John r, 
an advisory engi 
neer 
house Air Arm in Baltimore before 
joining the Hoover firm recently. 


Kevin Lynch, a former super 


Martin 
been appointed chief 


or of inspection at the 
Company, ha 


of the quality control section 


Dalmo Victor Unveils 


Raymond P. Moore, Jr., has as- 
sumed the duties of manager of en- 
gineering services. He formerly 
was an electronics engineer with 
RCA. 

Robert P. Wehrmann heads the 
telemetering section. He formerly 
leader in the r-f sys- 
tems group at Convair. 

Frank Parish has been made ad- 
ministrative assistant. 

Thomas B. Schillo has joined the 


Hoover 


was a unit 


Electronics Co. as opera- 
He was formerly a 


Jendix 


tions Manager. 
principal engineer at the 
Radio division of the Bendix Avia 
tion Corp 

As operations manager for 


Hoover he will 


phases of company 


co-ordinate all 


projects. 


New Plant 


Dalmo Victor's new electronics plant in California 


THE NEW two million dollar, 180, 
OOO sq ft Dalmo Victor 


opened in oi 


plant of 
was officially Belmon 
Calif 


pread among six 


Previously, operations were 
different build 
Belmont 


plant consolidates all of- 


ings in San Carlos and 
The new 
fices and 


manufacturing processes 


under one roof and houses 1,100 
employees 
founded in 


who. still 


operated 


Dalmo Victor was 
1921 by T. I. Moseley 


serves as president. It 


first as a job shop in San Fran 


cisco employing about 20 person 


and their early were 


product ~ 


phonograph needles, permanent 


wave equipment, electric razors, 
and thermostats. 
1954 the entire 


Victor was 


In January of 
tock of Dalmo 
chased by Textron Inc. of 


pur- 
Provi 


Rhode Island 


manayement 


While local 


continued to operate 


cle nce, 


‘ 


he company as an autonomous di 
vision, Textron ownership has pro 
vided capital for expansion leading 
to the 


Belmont plant 


construction of the new 


Bahr Heads Engineer 
Week Committee 


[THE NATIONAL SOCIETY OF PROFES 
SIONAL IEXNGINEERS has named John 
L. Bahr, chief of Na 
Vulcanized Fibre Co. a 


national chairman of the commit- 


engineer 
tional 
t 


VT. ‘ 
National 


17-23, 


ee to plan and 


Week, 


promote 
engineers’ February 
1957 

The theme for the 


“a 


1957 observ- 


ance is “Engineering America’s 
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Dress Up Your Products 


with these 


NEW KNOBS 





John L. Bahr 


Great Resource.” The purpose of 





the event to bring betore the 


public the contributions which the 


I . knob ture de 
engineering profession ha made These new knobs featur 
to our modern wavy of life It is metal inser in a cnoice ot ¢ 
copper, satin bra and gol 
hoped tne promotion vill encourage | PI 


able in a variety of therr 
more youny eople to enter tne 
et mica materials, both phenol 


go > y ‘“ofe Oo = : 
engineering protession Send for detail 


National Engineers’ Week com 
mittee ponsol are Vanneval ROGAN BROTHERS 
Bush, former president of Carne 
gle Institution of Washington; 
Allen B. DuMont, chairman of the a a 
board of Allen B. DuMont Labora 


tories; Charle F. Kettering of 


8031 N. Monticello Ave., Skokie, Illinois 








General Motors Corp James R 
ee ee ae Javstiteli ee oat ltt my Vid uP Ve 
td ea, Cc for TRANSISTORS and DIODES 


EK. Murray, commissioner of United 


State Atom! Energy Commi 

on; Royal W orensen of Cali 
fornia Institute. of Technology 
Philip Sporn, president of Ame » Sheet or ribbon and 
an Gas and Electrie Co.; David cut or stamped pieces 
B. Steinman, consulting engineer; 
Charl Allen Thoma president 

f Monsanto Chemical Co. and t or precious 
asiect Tt Wines titeuae ol Ue INDIUM electroplated base © 

ypoard of tandard Oil Compar f metal wires 
Indiana 


CEC Dedicates Plant. 


sini e\de 
wn s— Dis us w 
Plans Two More eELDEo giBBoN ne continue aot 
th co" role 
CONSOLIDATED EXLECTRODY NAMI he some = close oveioP 
CORP in Passadena, Calif led \ ps tT ” 


cated its new $1.5 million 130,000 








q ft engineering and _ research Specialists in 
center. Dr Alan 7 Waterman, il ee 
director of the National cience / 

. . . Se Pasleeeee wwe Write for List of Products 
] indat vas principal speaker 


at the dedication. 


Since its establishment in 1937, 
Consolidated’ employees have or 121 SOUTH COLUMBUS AVE., MOUNT VERNON, N. Y. 
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THE 
INEVITABLE CHOICE 
FOR 
CRITICAL CIRCUITRY 
IN 


Computers 


LOWEST ERROR 
DUE TO DIELECTRIC 
ABSORPTION 


HIGHEST 
INSULATION 
RESISTAN( 


TEFLON 


CAPACITORS 


dielectric 


fel Teflon 


sent today’s ultimate achievement in low 


capacitors repre 
dielectric absorption and high insulation 
resistance. Their extremely low values of 
dielectric absorption can reduce errors in 
computers due to false threshold voltages 
by a factor of at least 5 when substituted 
for other types of Further 


capacitors 


more, their ultra-high insulation resist 
ance contributes significantly to the 
reduction of errors due to loss of charge 


during storage periods 


ELECTRICAL CHARACTERISTICS 
OF fol TEFLON CAPACITORS 


55°C. to 
100 to 30,000 


Operating Temp. Range 200° ( 
Voltage Range, DC 
Capacitance Range 001 to 20 mf 
Power Factor 1 ke 
Dielectric Absorption 01 

Voltage Derating at 85°C none 
Voltage Derating at 125°C 
Voltage Derating at 150°C 
Voltage Derating at 200°C 13° 
Temperature Coefficient 50 ppm/*( 
1.8. at Room Temperature 
Capacitance Stability O1' 


02° 


none 


none 


10’? megohms/mt 


*Reg. DuPont T.M 


film capacitors, inc. 


3400 Park Avenue, New York 56,N.Y¥. © CYpress 2-5180 
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Bo vias 


New CEC engineering and research center 
grown from 10 to more than 2,500; 


facilities have increased from a 


Pasadena 
100,000 


mall store building in 


to six structures totalling 
q ft; and 
have 


used 


proprietary products 
handful, 


sical explora 


increased from a 


only in geophy 
tion, to more than 200 
Consolidated built its 
Ha Ranch plant on a 13-acre 
ite in Kast 1951. In 


addition to engineering 


main 
ting 
Pasadena in 
the 
center 
the 
the company has four other plants, 


new 


and research and a two 


tory annex to main building, 


Pasadena and one in 
New York. It 
construction in 1957 
130,000-sq ft 

on its Monrovia Airport property. 


three in 


Rochester, will be- 


yin on two 


additional buildings 
from 
than 


sales increased 
1945 to 
1955 


to exceed 


Company 
$832,000 in more 
$17-million in They are ex- 
pected $23-million in 


L956 


New Company Starts 
In San Diego 


A NEW ELECTRONICS COMPANY, 
Nacimco Products, has been formed 
in San Diego, Calif. 

Facilities and production man 
National City Machine 
Machine Co. 
the new 
firm which initially is using plants 
of both later 
will be consolidated in the National 
City plant where more than 3,000 
q ft of 
tion 


agement of 


Co. and San Diego 


have been combined in 


concerns. Operations 


new engineering produc 


space has been constructed. 
More expansion is planned. 
Fields of the 
concern include precision parts and 
for aircraft 


ground and airborne technical in- 


interest of new 


tooling producers, 


TRI-PLATE 


VARIABLE ATTENUATOR 
moot | 


is 
SANDERS 
TR il- PLATE 
VARIABLE 
ATTENUATOR 


with a new type of printed 
circuit transmission line 
developed by Sanders Associates, Inc. 
d This small, compact attenuator is used in 
the frequency range of 1000 to 6000 m¢ 
Designed for use with a coaxial cable con 
nection, it has low external leakage and gives 


broad-band performance 


Maximum Attenuation linear function of 


frequency (20 db at 4,000 mc) 
Insertion Loss less than 1.5 db 
Maximum VSWR 


4,000 mc 


less than 1.25 at 


Characteristic Impedance —— 50 ohms 


2 watts 


Average Power Rating 


Dimensions S55" x 4" 


Weight 
Other Tri-Plate 
tions, directional couplers, hybrid rings and 


products such as transi 


special antennae can also be supplied 
Microwave systems will be engineered for 

conversion to TRI-PLATE and produced to 

your requirements 

For detailed specifications, 

write to Dept. E-1 


® Sanders Associates 


sl o Ladlinclibal > SLE 


Want more information? Use post card on last page. 
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; 


strumentation systems for aircraft 
and missiles, and consultation and 
research on Spec alized engineer 
ing and instrumentation data 

C. L. Rubesh has been elected 
president of Nacimco Products. He 
has been owner and operator of 
National City Machine since 1947. 
R. G. Greenbaum, formerly a senior 
electronics engineer at the Convair 
division of General Dynamics, is 
Nacimco’s chief engineer. General 
manager is W. Don Howell, form- 
Atlas re- 
search and development at Convalr. 
James E. El- 
flight 


test engineer directing engineer 


erly senior buyer for 
Design engineer is 


liott, formerly a Convair 


ing of instrumentation for the 
Atlas 
missile program. Another Convair 
Shum- 
Prod 


intercontinental ballistics 


flight test engineer, J. L 
Nacimco 


+ 
j 


ucts’ research physic! 


way, has become 


Honeywell Expands 
Electronics in Wabash 


A NEW, half-million-dollar manu 
facturing facility will be con- 
structed in Wabash, Ind. by Min 
neapolis-Honeywell Regulator Co. 
The 58,000-sq ft, one-story build 
ing will be used for the production 
of electronic air cleaning equip 
ment and other specialized metal 
products for residential and com 


mercial temperature control 


General Ceramics 
Promotes Bouwmeester 


John H. Bouwmeester 


JOHN H. BOUWMEESTER 


appointed executive 
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FAGIS 


GRC tiny molded 


PLASTIC 
PARTS 


specializing in 


’ MYLON 


© Completely automa- 

tic injection molding 

© Continuous or individ- 

val insert molding 

@ GRC molds ALL thermo 
plastics nylon a specialty 


SEND FOR YOUR COPY OF THE 
NEW GRIES PLASTICS BULLETIN 


Quick deliveries on quantities 


of 25,000 to millions 
NO MINIMUM SIZE! 


Maximum size: .03 oz 14" long 


Write today for new Bulletin and Samples 


word 
: “ Produces ot Smait 
Ore Cavtings 


MODEL 
circuit 0-10 


OSCILLOSCOPE KIT $6950, 


FOR COLOR TV! 


Check the outstanding eng er te , ‘ Shpg. Wt 
this modern printed rout Scot ned Ns : 27 \bs 


for color TV work, ideal for 


Aeathhit 


PRINTED 


plication Frequency ress 
; les to 5 Mc down onl 
olor burst sync frequen 
M New weep generat 
mes the range usuall 
display up to 5 Me and 
tabilize performance 
time in half. Formerly a 
type Scope. Features horiz 
ybservation of pulse detail 
pliher voltage regulated pow 
requency compensated 


acity nylon bushing 


t of other fine features. ¢ es peak perforn . Shpg. Wt 


zy ' f et = 6 ibs - 
SWEEP GENERATOR KIT 


ELECTRONIC SWEEP SYSTEM 


A new Heathkit sweep generator cover 
frequencies encountered in TV servi 
olor or monochrome iM frequen 
fundamental 
ner Habdic siie 
- mechan a; 


wrolled 4 Me fixed ¢ 


narker 19-60 M 


A SUBSIDIARY OF DAYSTROM. ING 


BENTON HARBOR 14, MICH. | 


alae danas aden ab MEFOS ; suton WRITE FOR FREE CATALOG 
p COMPLETE INFORMATION 


calibrated harn 


ation maximum RF or 
astly improved linearity 


weep generators 


Want more informotion? Use post card on last page 





DC-AC 
CHOPPERS 


For 60 Cycle Use 


Built to rigid 
commercial 
specifications. 


Twenty-two types, 
both single and 
double pole. 


Long life. 
Low noise level. 
Extreme reliability. 


Write for 
Catalog 370. 


STEVENS 


INCORPORATED 
PY dt 8) 


22 ELKINS STREET 
SOUTH BOSTON 27, MASS 


THESE... 


-60 


ANGLE -MILS 


RELATIVE POWER- db 


| it 
ll Le 


Patierns of precision microwave antennas will be 
measured accurately and rapidly at the new 
microwave facility now being readied by Wheeler 
Laboratories near Smithtown, Long Island. Early 
in 1957, these new quarters will be equipped and 


staffed to solve unusual antenna problems. 


Inquiries are invited; a brochure describing 


our services is available. 


WHEELER LABORATORIES, INC. 
I Cutter Mill Road ¢© Great Neck, N. Y. 


HUnter 2-7876) 


~ 


Want more information? Use post card last page 
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of General Ceramics. Béfore a 
iming his present duties he 

ved the firm as vice-president 
in charge of manufacturing He 
is a member of the company board 
of directors and president of the 
Advanced Vacuum Products divi- 
ion in Stamford, Connecticut 

Prior to joining the company he 
was vice-president in charge of 
manufacturing and director of the 
Indiana Steel Products Co. in Val- 
pariso, Ind. 


Speer Carbon 
Enlarges Research 


A NEW RESEARCH and development 
laboratory for Speer Carbon Co. is 
under construction in Niagara 
Falls, N. Y. The new 23,000 sq ft 
research facility is scheduled for 
completion in the fall of 1957 
Research activities of all Speer 
divisions are to be concentrated in 
the new laboratory. It will permit 
a broadening of research opera 


to almost double the present 


tion 
cope within the next few year 
Spee electronics division pro 
duces fixed composition resistors, 
ceramic and molded capacitors and 
pecialty coils. The division has 
announced that it will also produce 
‘vice incorporating combi 
istors and capacitors 


» unit 


Sylvania Builds New 
Klectronics Plants 


SYLVANIA ELECTRIC plans to build 
a multimillion-dollar research and 
development center in Amherst, 
N. Y. for the company’s electronic 
ystems division. 

Construction of the new 100,000 
q ft Amherst center will begin 
early this year on an 18-acre site 
near the Buffalo Municipal Airport. 
The site was purchased late in 1955 
by the company. 

On its completion, the Amherst 
building will be occupied by the 
division’s Buffalo Engineering Lab 
oratory. M. C. Scott is laboratory 
manager. The division’s manufac- 
turing operations will continue in 
the present location, where nearly 
170,000 sq ft are leased by the com- 
pany. There is a strong possibility 
that additional production facili 
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GET THE EXACT 
TERMINAL YOU NEED 


AT NEW LOW PRICES! 


STANDOFFS 


SUB-MINIATURE 


SINGLE TURRET 


FROM THE LARGEST 
STANDARD and CUSTOM 
LINE AVAILABLE... 


Over 100 varieties are furnished as stand- 
ard. This includes a full range of types, 
sizes, body materials and plating combina- 
tions. Specials can be supplied to any spec- 
ification. The Whitso line is complete to 
the fullest extent of every industrial, mili- 
tary and commercial requirement 


Standoff terminals include fork, single and 
double turret, post, standard, miniature and 
male, female or 


metal 


sub-miniature body types 
rivet mountings — molded 
Feed through terminals are furnished stand- 


or base. 


ard or to specification 


Whitso terminals are molded from mela- 
mine thermosetting materials to provide 


optimum electrical properties 


Standard as follows — mela 
Mil-P-14, Type 
Mil-P-14 


electrical grad« 


Body Materials 
mine, electrical grade 
MME); melamine impact grade 
q ype MMI . and phe nol 


Mil-P-14, Type MFE 


Plating Combinations: Twelve terminal and 
mounting combinations, depending on elee 


trical conditions, furnished as standard 


Specials 
binations, also dimensions, can be supplied 


Body materials and plating com 


to any custom specifications 


PROMPT DELIVERY IN ECONOMICAL 
QUANTITY RUNS 


Get facts on the most com 
moat dependable 
for 


and custom molded 


plete 


urce terminals 


parts. Request 


catalog 


9328 Byron Street, Schiller Park, Illinois 


Want more information? Use post card on last page 
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ties will be built on the Amherst 


site in the future. 
When the laboratory at Amherst 
goes into operation full time, nearly 


500 to be 


persons are expected 
there, approximately half 
be his 


about the cul 
Buf 


employed 


ot 
total 


whom will enginee! 


will be double 
rent employment of 260 at the 
falo Engineering Laboratory 


| 


Svivania Electric also announced 
that it 
ft 
sion headquarters 
Mass 

he addition will bring the total 
floor of the Woburn facili 
200,000 ft. It will 


and p 


will construct a 50,000-sq 


addition to the electronics divi 


plant in W obut n, 


t\ 
LY 


area 


Vel sq] be 


used to house sales ircha 


ny 


activities, equipment development 


functions, and machine and part 
nops 
ion will start in Jan 


Construct 


with completion scheduled for 
July, 1957 

The addition, 
Woburn facility 
third, was made 
ion of 


developmental activities 


the 
one 
the 


and 


which enlarye 


about 


by 
nece ary by 


expan manufacturing 


in tran 


sistor diodes, and special-purpose 


elect ron tubes 


Mallory Appoints 
Research Director 


~” 
¥% — " 


C. H. Moore 


R. MALLORY & 7) 
H 
corporate research and develop 
Dr ' 


» director of engi 


appointed 


Moore as executive director 


nt Moore pre viously was 


neering Tor 


the 


CCR 
UMUC ET 


"ee 


Fight production 
fatigue—at ma 
chines or assembly 
tables, in the labo 
ratory, drafting 
room, anywhere 
with scientifically 
comfortable Royal 
chairs and stools 
correct-posture specialists 
Seating keeps workers 
stands up under toughest 
usage. There’s a type and size for every need, 
each combining beauty, utility, function 


Eri 


Model 515 Model 625 Model 624 Model 511 
Royal CABINETS AND 


C Foyt SHELVING 


Royal advanced engineering and versatility 
be yours in good looking, 
maintenance shelving and 
cabinets Royal-built from 
fine furniture steel 


developed by 
Royal Industrial 
aggressive, alert 


TIME-SAVING 


can also low 


items 
such as foreman’s desks, 
machine stands, counter 
storage units, wardrobes 
type 
shelving. Finished in oven 
baked Plastelle enamel 
with to 
marring and chipping 
Royal dealers from coast 


open and closed 


high resistance 


Storage 
Cabinets 


to Coast Can assist you in 
your planning 


Foreman's 
Desks 


Sectional Steel 
Shelving 


GET THIS FREE 
BOOKLET NOW 


| Royal Metal Manufacturing Company 
175 N, Michigan Ave., Chicago 1, Ill., Dept. 308 


Please send me tree 24 page Catalog No. 7001 
Individual 
Company 
Street 


City & State 


Want more information? Use post card on last page 





Protect Your 
Printed Circuits 


against corrosion 


BEFORE SOLDERING 
DURING SOLDERING 
AFTER SOLDERING 


FLUXCOTE 
21-XR 


The liquid soldering flux with pro- 
tective coating characteristics 


plus: 


® Smooth, fast action 
® High insulation resistance 


@ Light, tack-free, varnish- 
like protective film 
after soldering 


Whatever your printed circuit pro 
dip 


duction, 
soldering you get full three 


spot or area 
way 
corrosion. with 


XR 


protection against 


Lonco Fluxcote 2] 


TECHNICAL BULLETIN 


‘The Soldering of 
Printed Circuits” 


\ @ REQUEST FREE 


Also request free samples anc 
data on other Lonco Product 
used in 


facture 


printed circuit manu 
INSULATING ROSIN FLUXES 
SEALBRITE COATINGS © SOLDER RESIST © FLUX REMOVERS 


FLUX THINNERS © OXIDE REMOVERS 


(i. LONDON CHEMICAL 


ree COMPANY, Inc. 
1535 North 31st Avenve 
Melrose Park, Illinois 


Want more information? Use post card on last page 
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Mallory metallurgical divisions 

He has been with the 
1951. In his new assignment 
he will coordinate the efforts of 
three directors, J. M 
director of the 


company 


since 


laboratory 
chemical and 
metallurgical Clar 
Huetten, director of the elec 

trical & electronic and 
A. KE. Middleton, director of the 
physics and chemist 


300e, 
laboratories; 
ence 


laboratories 


physical 
laboratorie 
Dr. Moore will 
ible for Mallory’s research 
in Europe and on the West 
Mallory plans 
participation in 


also be respons 
effort 
Coast 
to continue active 
government spon 
fields as 
electroni 


sored research in such 


metals, semi-conductors, 
components and circuits, electro 


chemical device 


Bendix Sets Up 
Systems Division 
division has 


Arbor, Mich 
division of 


THE 
been 


Bendix systems 
formed at Ann 
a8 a new operating 
tendix Aviation Corp 
The 


trate on 


new division will concen 


weapons systems 


Department of De 


require 
ments of the 
fense. Bendix will construct a large 
build- 
Michi 


same 


laboratory and engineering 
University of 
that 


aeronautical 


ing near the 
gan’s north campus. In 
U. of M. 
and automotive engineering labora 
, the Phoenix Memorial lab 
with its 


area are the 


tories 


oratory new atomic re 


actor, and the research laboratories 
of Parke Davis 

Russell D. O'Neal, 
rector of the 


aw Co. 
formerly di 
planning 
been 


ystems 


group of Bendix, has named 


yeneral manager of the new divi 
Fontaine, 


The 


leased 


ion, reporting to A. P. 
engineering vice-president. 
which will 
Ann Arbor 
pletion of its first 
\ugust, 1958, 
ally with top 


division, occupy 


pace in pending com 
building in 
staffed 


scientists 


will be initi- 


and engi- 
from the systems 
They move to 


from Detroit within the 


neers group of 
Ann 


next 


Bendix will 
Arbor 
month 

Within 


new division will have about 1,000 


three to five years the 


engineers, scientists and support- 
The systems 
be a manufactur- 


ing staff personnel. 
division will not 


NEW ALPHA Q METER 
Model 162 


noteworthy features 


NO THERMOCOUPLE 
NO SPECIAL TUBES 


for overloads to 


TO BURN OUT 
Almost impossible 
Wide 
s to 75 me/s 
110 and 
Easily operated by 


damage meter 
frequency range 50 ke 
Internal regulation in both 
220 volt operatior 
nexperienced personnel. Injection volt 
age (always 20 millivolts easy to 
monitor; meter easy to read. Dust cover 


protects all controls 


For complete 


ALPHA 
INSTRUMENT CO. 


Dept. E 


specifications write to 


43 Hempste 
Reps © territories st 


New Lond 


Soon to be released! 
FM Signal Generators « Circuit Analyzers 


CABLE 
CLIPS 


4 
of all Hylou 
meer) 
‘s r] 
Ee 
Cellulose 


for maximum 


re ny 


mere 
Black Uglou 


SCREWS 
Po RY 


Acid resistant 
bs 


tt MG 


* 


iM 


* 


eM de 
WECKESSER COMPANY 
5701 Northwest Highway ¢* Chicago 30, lil. 
Want more information? Use post card on last page 
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ee on vill be hon | ES SU ST Te 


dled 


prove insuffic ient a ne 


blished similar : WITH NEW HERMES MOTTE NY 


Talos m 
Mishawaka, Ind 


Vo tapf ! 


’ 


Printed circuit plates 


Ford Instrument 


now accurately drilled 


ry 
Names Despres w. AER by unskilled labor from J 
; m enlarged template by . YF 
air activated feed. 
= = 
- , 


catalog H29 


describing pneumatic 


attachment. 7 
ae 


Joseph A. Despres mea hermes ENGRAVING MACHINE CORP 
13-19 University Place, New York 3, N.Y 
JOSEPH A. DESPRES has been ap- 

pointed administrative assistant to 
the vice-president for engineering 


ona ee ULTRA-LOW DISTORTION AMPLIFIER 


ae ees eee 0.005% Distortion At 50 Watts 


manufacture of missile and weapon 
controls, air and sea navigational 
equipment and computing devices. 

For four years Despres was as 
ociated with Airborne  Instru 
ments Laboratory, serving as 
administrative assistant to the di 
rector of the engineering and pro 
duction division. In 1950 he wa 
appointed industry officer with the 
Economic Cooperation Administra 


mm Model UF.-101 
tion at The Hague. 

From 1930 until the business was Krohn-Hite ULTRA-LOW DISTORTION. 50 WATT POWER 
AMPLIFIER incorporates 80 db of negative feedback with har- 
ape: munic and intermodulation distortion of less than 0.005%. The 
ated with Bernard Rice’s Sons, Inc response is flat +0.5 db from 0.5 cps to 30 ke. Excellent transient 


He had served as president and response is maintained at all output impedances from 2 to 450 ohms 


chief engineer since 1937 by switching the feedback to the « itput transformer secondary 
winding being used. A dynami range of 110 db is obtained by 
careful shielding and the use of d-c on the heaters of the first 
Hoffman to Build New two stages. Four type 6550 output tubes are operated in class AB, 
: : : ee to deliver 50 watts conservatively. This amplifier provides a lower 
Engineering Building distortion laboratory signal source and is useful in the develop- 
ment and testing of high quality audio equipment. Price $425.00 

A NEW electronic research and de f.o.b. factory. 


velopment building, with nearly a 


old in 1950, Despres was associ- 


full acre of floor space, will be con- For Further Details Write Dept, £ 
@) 
/ 


structed by Hoffman Laboratories. 
Ber Uti ae 


The 10,000-square foot engineer- 
ing facility will be located opposite 
ng fac : ; ; rita 580 Massachusetts Avenue + Cambridge 39, Massachusetts 


the present Hoffman Laboratories 
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TYPE 
120-D 


NEMS- 


tau CLARKE 


IN TEN StTY—METER 


a ——-- “ 


oy ig 
Pts Ma) 


tee 


A portable instrument for measuring 
the wide range of radio signal intensi 
ties from 540 to 1600 ke. Its range is 
from 10 microvolts to 10 volts per meter, 
making it equolly effective for interter 
ence studies at low signal strengths and 
close-in measurements on high-power 


directional arrays 


Accuracy is assured by a calibration 
method that compensates for variations 
in tube characteristics and for voltage 
variations in the self-contained battery 


power supply. Operation is simple 


measurements made rapidly died 
reading on all ranges requires no . 
charts or multiplication factors — no warm 
up period necessary 
¢ 


© NEMS-CLARKE 
j 


For further In Or porate: 
information 919 JESUP-BLAIR 


SILVER SPRING 


DRIVE 


write Dept. F MARYLAND 


We specialize in the design and manufac- 
ture of precision deflection yokes for military 
and commercial applications. Phone or write 
for immediate engineering evaluation of your 
critical display problems. 


Phone: RAmsey 9-1123 


Constantine Engineering Laboratories Co. 
[island Avenve Mahwah, NJ. 


1546 Want more information? Use post cord on last page. 
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building. It is designed to handle 
the expanded activity of Hoffman’s 
engineering department and will 


provide for additional future 


growth. This is part of a program 
aimed at doubling Hoffman's engi- 
neering force within the next two 
years. The new building will also 
house the new products engineer- 
ing group and will contain facili 


ies for advanced research and ap 
plication of solar energy and other 
emiconductor device 

In addition to the new engineer- 
ing building, ground is also being 
broken for a new administrative 
building immediately adjacent to 


which will 
consist of a 10,000 sq ft building 


the present facilities 


to house some of the administra 
tive offices of the Hoffman Labora 


tories operation. 


Lockheed Appoints 
Missile Heads 





L. Eugene Root 


L.. KUGENE ROOT was appointed 
Lockheed Air 


craft Corp. and general manager of 


vice-president of 


its missile systems division 

A former top executive in the 
Rand Corp. and chairman of the 
Advisory Panel of 
Alamos, Root will ic 


Aerodynamics 
AEC at Los 
ceed Lockheed senior vice-president 
Hall L 


tem director of the division during 


Hibbard who has been pro 


this year 

Hershel J. Brown, who has been 
acting assistant general manager 
of the missile division, has been ap 
pointed permanently to that posi- 
tion. 


Lockheed also 
Richard J 


announced that 


Burke has been ap- 
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Under one roof... 


DAN 


makes all these coils 


to exact specifications: 

V Encapsulated Coils — in 
either Polyester or Epoxy 
Resins 
Coils for High Tempera- 
ture Applications 
Bobbin Coils 
Form Wound Coils 
Paper Section Coils 
Acetate Bobbin Coils 
Cotton Interweave Coils 

Analyse YOUR coil problems care- 

fully. If your products require any 

of these coils you'll do well if you 

“deal with Dano”, leaders in elec- 


trical coil windings to customer 
specification. 


TRANSFORMERS MADE TO ORDER 


my THE DANO ELECTRIC CO. 


MAIN $T.. WINSTED, CONN. 


EV eae | 


Standard 
POWER 


U.L. Approved 
RECTIFIERS Models 


ERECT y 


® Stationary or Mobile Types 
® For Hangars, Air Fields, Missiles 
®@ For Factories and Labs 
Mog-Amp Control, Stable, Fast 
15 to 1500 amps 


Write for interesting 
information to 
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pointed head of the missile systems 
division’s telemetering department, 
at the company’s Palo Alto re 
search laboratory 

Before 
been with the U.S 
White 


dep ity 


joining the firm he had 
Naval Ordnance 

Oak, Md., 
chief of the 


ordnance department 


laboratory at 
where he wa 


inderwater 


Air Associates 
Names Research Head 


Donald D. King 
DONALD D. KING direct 
of the 


John 


former! 
radiation 
Hopkin 

peen electe 1 
charye of Frese. 


Communicatior 


ubsidiar of 
capacit 

director of the 
oratory, recently 
Baltimore, Md 

At the new rese: 
Dr. King and hi 
trate on electroni 
sure research, 
infra-red work and 


tary electroni 


GE Selects Computer 
Site, Opens Addition 


PHOENIX, ARIZ. ha 


heen se 
a te for headquarter 
computer department 
neadquarter 


ise, N. Y 
Initially the 


have Hee! 


Phoenix 
st of administr: 
ing and research ; 
computer 
tured there 
onne}] 
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trical properties of Automatic’s “‘Hi- 
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famous for 25 yea 


General Controls, 
as a supplier of mechanical and 

electro-mechanical controls for home, 
industry and the military 
proudly announces a new 


of its Potentiometer Divi 


produc t 
sion 
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e Variations from 100 to 50,000 


ohms resistance 


Standard tolerances *3% 

resistance, + 0.6% independent 
linearity 

PRM 123 Exceeds MIL -R-12934,-E-5272A Spe 


Rotary type, single gang explo ion proof, or dust-tight seal 
1-5/16” dia., bushing 
mounted, sleeve bearing 


e 
se 


lactory branch office 


Operating temperatures are 
Ho I to 275 I 
Special Spec. Models Available 
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GENERAL CONTROLS 
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quality parts or sub assemblies of steel, 
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continued 
from Syracuse to leased quarters 
at Phoenix early next year. 
The department will 
computers for business, industrial 


devel yp 


and military use. 

The computer department’s lab- 
oratory at Menlo Park, Calif., will 
not join the move to Phoenix, It 
is devoted entirely to development 
of the ERMA (electronic recording 
machine-accounting) computer sys- 
for the Bank of America. 

The computer department is the 
econd GE 


move it 


tem 


national department to 
headquarters to the West 
The atomic products equipment de 
partment moved to San Jose, Calif 
in September. 

GE announced the creation of 
a new operating department geared 
to meet the demands of a con 
tantly expanding communications 
market. 

The 


known as 


new department will be 
the communication prod- 
department and will absorb 
functions previously handled by the 


company’s 


ucts 


communication equip- 


ment section. Products of the new 
will include mobile 
radio, microwave radio relay, radio 
traffic 


line 


department 
coordination units, 
carrier equipment, 
equipment and other 
tion systems. 
Harrison Van Aken, Jr., has been 
promoted to the position of general 
manager of the new organization. 
Van Aken previously headed the 
communication equipment section 


power 
termina! 
communica 


AMF Appoints 
Electronics Head 


ROBERT W., 
manager of 


PEARSON, 
reliability 
and surface 
partment of R. C. A 


pointed to the newly-created posi- 


formerly 
control in 
the missile radar de- 


has been ap 


tion of deputy general manager for 
AMF’s 
division in Boston, Mass. 

He will be responsible for the 
operation of the 


operations at electronics 


engineering, 
manufacturing, material and qual- 
ity control departments. 

Pearson joined R C A in 1948 as 
senior staff engineer in the produc- 
tion department, and later was ad- 
ministrator of mechanical 
and engineering 


services. He 


design 
manager, stand- 


ards and was subse- 
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continued 


Robert W. Pearson 


quently named manager of product 
planning 
that ne Vas 


Prior to superin 


tendent of the radio division of 
Federal Televi 
from 1946 to 
1942 he 


tronk 


ion and Radio Corp. 
1948 1937 to 
was an industrial 


with West 


From 
elec- 
control enginee) 


inghouse 


Daystrom Buys 
Multipot Firm 


DAYSTROM has 
ment for the purchase of Ford En 
gineering Co. of Upland, Calif., 
manufacturers of potentiometers 
for the electronic trade under the 
name Multipot. 

Upon completion of the 
Ford would continue its operations 


negotiated an agree 


sale, 


and production at its two plants in 
Upland and receive technical assist- 
ance from Daystrom Pacific Corp., 
Santa Monica, Calif. 

Ford Engineering was organized 
in 1948 to succeed a 
1947 to 
components. 


partnership 
manufacture 
The 
pany has approximately 50 engi 
Alfred 

Voak, president of Ford and sole 
stockholder, will continue with the 


formed in 
electronic com- 


neers and technicians. 


company as a consultant. 


Norris-Thermador 
Acquires North Am. 


NORRIS-THERMADOR 
quired North Instru 
ments of Altadena, Calif., a devel 
oper and manufacturer of precision 


Corp. has a 


American 


instrument components for auto 


mation, 
In the four years since its found- 


ing, North American 


Instruments’ 


a A 
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-controlled 
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Using a 
bucket 


magnetic cores in 


ladle 


principle, 


the unique Mag 
nivider circuit set 
a new high of re 
liability and rug 
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or frequency divi- 
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Compared to conventional four -tube 
counters, one-tube Magnividers offer 
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@ 50% less power drain 
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* 


counting rates from 
0 to 50 Ke 


both low and high 
impedance outputs 


direct cascading without 
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Magnividers have a wide range 
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complete 
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specifications 
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Miniature and Sub-Miniature ales have grown to $1,000,000 an 


ially. Most of its rine al cus 
SLIP RING ASSEMBLIES | °°“. tiga ge cent 


including ifac 


BRUSH BLOCK ASSEMBLIES || SUrcrs nd laboratories “ate in the 


aircraft, missile and petroleum in 


a dustries. 
Si COMMUTATORS Eugene Bollay, meteorologist 


+ 


and other and engineer, remains as president 
of the firm. 


GPL Selects 
Engineers, Expands Plant 


Electro-Mechanical Components 
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MUrray Hill 2-8975 @ 216 East 45th Street ¢ New York 17,N. Y. + & Gama 


RAYMOND IL. GARMAN formerly 


ce-president of GPL, has been 


the new position of ex 


. i vie e-president and techni 
cal director, and James W. Murray, 
MICRO-MINIATURE FW : 


Metallized Paper elected executive vice pre ident and 


general manayer, another new post 


CAPACITORS J Dr. Garman will be responsible f¢ 


technical administration of the 
} 


RS f f 
company, including researcn and 
development and Murray for all 
phases of manufacturing and ad- 


ministration 
Richard \\ Lee, director of 
GPL’s avionic engineering division 
and William J. Tull, director of the 
Contain all of the outstanding avionie sales division, were both 
Hopkin quality characteristics so 
well recognized throughout the 
world. Super-small for transistorize i 
circuits and other Compact circuitry ame time include: William P. Hil 


requirements. Only % max. lenptt 


elected vice preside nt 


Other elections announced at the 


' (ACTUAL SIZE) liard, formerly a vice-president of 
in values from .005 to .05. Standard / . ‘ 
tolerances in voltage ratings fron f Pleasantville Instrument  Corp., 
100 to 400 VDC. Operating tempera GPL’s manufacturing subsidiary, 
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Cally sealed in metal cans or phenolic be G Johnson, controller, to the addi- 


to president of PIC; and Raymond 


encased. Prompt delivery f tional office of assistant treasurer. 
General Precision Laboratory has 
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Vacuum Tube Circuits and Transistors 


By LAWRENCE BAKER 


John vu le u “& Se 


1956, 646 p, $10.25 


ARGUIMBAI 


Ine New York 


na 


IN this book, as in h 
Tube C 


Arguimbau 


“Vac 
Mr 


marvel- 


first, 
1948, 
the 


ium ircuits”, in 
maintains 
ous simplicity of approach and em- 
phasis of fundamental principles in 
presenting basie circuit concepts 
fash 
would appeal not only 
but 


inval iable 


Che book is written in icna 


that 


the 


1on 


te 


engineering tudent, 


would also serve as an 
guide to the professional engineer 
the 


techniques 


on and 


fundamental processes 
as well as a basis for ad- 
The inclu 


transi 


sion of such 


frequency 


Van ed idea 3 


topics as stors 
modulation, color television, in- 
feedback i 
of the 


subject 


verse and noise are in 
dications 
of the 

The n, 
vy one of the well-known authori- 
ties in the field, Profes Richard 
Brooks Adler, is an excellent 


entation of the physi 


up-to date a pect 
matter. 
transistor ection vritten 
or 
repre 
involved in 
Profes 
supplied a wealth of ma- 


transistor 
Adler has 


terial covering the basic 


operations or 


character 
istics of the transistor and it ises 


in a clear, yet compact mannet 


> Salient 


other 


of 
the 

plentiful 
the 


formal 


Features—Some 


features of 


the 
salient book 


are: the originality and 
throughout 
ol 


incidental 


ne of problems 
book; the 
ized mathematics; 
of historical 


it effect 


minimum use 
the 


background 1 


use ana 


technological ad- 


of 


on 


vances: enjoyable sense humo. 
and 


the 


all, a 


philosophy interspersed witl 


technical material and above 


presentation of material in a 
well organized manne} 
rhe 


Communtk 


chapter Radio 
Diodes and Recti 
Pentode 
cover the usual 


first three 


ation 


fier Triodes, ; and 


Linear Amplifiers 


introductory material found ir 


most communication or electronic 
engineering text books, but 
of 


and the abundance of well thought 


are en 


hanced by clarity presentatior 


out sets of problem 
The 


llustrated 


se of humor i 


author’s sen ! 
“Direct- 


by the 


title 
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Why to Avoid 
Building Them” and in his conclud- 
ng remarks on the subject 
“Tt is usually 
difficult 
in a difficult manner by brute force 
and 


Voltage Amplifiers 


where 


pos 
problem 


he philosophizes, 


ible to solve a 


ignorance, However, real ad 


vance made by recognizing 


lifficulties 


are 


and avoiding them.” 


In 
the 


> Semiconductor 
Chapter IV, Dr 
physic in understanding 
of the of the 
ductor diode and the transistor by 
the No 


made mechani 


Physics 
Adler covers 
involved 
operation emicon 
circuit use is 
of 
importance is pointed out where 
ith 


engineer, 
quantum hut 
? 
neces 
the 
rangement 


ich 


between conductors, in 


ary. The chapter start 
subject of their 


and cover 


atoms and 
matte) 


the DOASI 


in 


items as distinction 
ulators and 
emiconductors; intrinsic semicon 


ductors; extrinsic semiconductors; 


physical and electrical properties of 
diodes and 
For 


point 


p-n unction 


junction 


transistor completeness, a 


discussion of contact diode 
included 

Dr. Adler, en 
Linear Ampli 


tates 


and transisto 
Chapter \ 


titled 


also by 
Transistor 
as the 


a pect of 


author 
mple 


eem to 


Wn 


frequer 


. ] . RELAYS 
valent ©) i ansistor 
emitter and collector 


effect of } i cf ndi 


ommon-base, 
connection 


‘ | 


ion on the 


d- 


temperat 


incrementa 


eter 


cone 


ire dependence 


freq 


¢ he 


INDUSTRIAL 


j TIME 


indamentals needed fi 


vance tr 


ansistor cit ign 
Chapter VI, Transient Respor 
Amplifiers; Chay 

Modulation and Tuned / 

Chapter 

and © 


Video 
Amplitude 
Amplifier 

Amplifier 


lators, 


{ 


plete 
contain 

| 
iall 


title hut ther 


material u 
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to military specifi- 
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lron Fireman Elec. Massey Associates 


1 Thomas Cucle NW 
Washington, 0. C 
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NEW BOOKS continued) 


by the general style found through- 
out the 
technique, rather than the descrip- 


book of an explanatory 


‘ 


ve approach. Some of the ad 


vance sections which would appeal 
to the engineer in these chapters 
Chapter VI, 
ransient Response of Video Am- 
plifier 


are the subjects in 
computation of response 


to an arbitrary signal from unit 


function response; superpositional 
form; multi 
amplifiers—uniform- 
tretch function; in Chapter VIII, 


powell 


integral in impulse 


tage video 


treatment of non 
and in Chapter IX, self- 
Included 
in these chapters are short discus- 


eries 
linearitie 
modulated oscillations. 
ions of transistor power ampli- 
fiers, r-f amplifiers and oscillators. 
> Receiver Circuitry—The re- 
mainder of the book is devoted to 
receiver circuit design with concen- 
tration on Mr. Arguimbau’s chief 
specialty, f-m design, 
where he points out that for f-m 
receiver 


receiver 
design capable of sup 
pressing high percentage of inter- 
ference, the following precautions 
are necessary: the linear portions 
must have flat frequency response 
over the modulation band, the re- 
sponse must be independent of am 
plitude over the interfering beat 
frequency cycle, the variation of 
with 
should be linear over a wide fre 


rectified output frequency 
quency range, the detector should 
be quick acting, the linear front 
end of the receiver should 
adequate selectivity and that there 


have 


hould be good selectivity ahead of 
the mixer. 

feed- 
transient 


Other subjects are inverse 


back, color’ television, 


time and noise. The chapter on 
television provides the author with 
a chance to present the basic types 
of switching circuits pertaining to 
most nonlinear fields of applica 
tion, covering most of the basic tv 
circuit theory, along with an intro- 


duction to the concepts of color tv. 


> Transit Time—The chapter on 
transit time uses the operation of 
the klystron tube to illustrate the 
way which transit time effects can 
be put to use at high frequencies. 
‘his chapter should be enjoyed by 
the engineer who desires a clear 
approach to the 
high 


introduction of 


frequency techniques. The 


chapter on noise presents both 
vacuum tube and transistor noise 
conditions in a manner understand- 
able to the average engineer. In 
the author’s words, concerning the 
simplicity of scientific 
tion, “Many topics present no 
fundamental difficulty. With a little 


practice, they can be handled easils 


presenta- 


and on the other hand, some topics 
require, for a true fundamental 
understanding, a prolonged study 
which are 
controversy and 


The problem is likely to 
be complicated by 


of physical processes 
still matters of 
surmise. 
unnecessarily 
powerful mathematical artillery 
which 


into action in the study of a new 


nearly always is brought 


development before imple rules 


are appreciated.” Seymour 
Schwartz, General Manager, Tran- 
Boston, 


sistor Applications Co., 


Mass. 


Electronics in Industry 
$y GEORGE M. CHUTE 


Edition, McGrau Hill Book 
New York, 1956, 431 p, $7.50 


Second 
Co - Ine 


THE goal of this book is to present 
the basic fundamentals of industrial 
electronics for the civil, aeronauti 
cal and mechanical engineer. The 
material is well organized and even 
the electronics engineer who spe- 
cializes in one phase of electronics 
hould find it a valuable addition 
to his book shelf as a reference 
source for material falling outside 
of his specialty. 

The author has succeeded in pre- 
senting several difficult concepts in 
easy-to-understand form, For ex- 
ample, in a relatively few pages, 
he has managed to convey a clear 
picture of the Nyquist-analysis ap- 
proach to servomechanisms. 

If any one subject is treated out 
of proportion to the others, it is 
resistance welding where the ma- 
terial presented is in considerable 
detail. Communications techniques 
and circuits are not covered. 

[he self-study questions at the 
end of each chapter are well chosen 
to stimulate further thinking on 
the various subjects discussed and 
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NEW BOOKS ntinued 


to serve as a check to see that the 
important features of each chapter 
have been absorbed. 


> Transistors—Some _— electronics 
engineers will take issue with the 
author in his description of tran- 
sistors as nonelectroni devices. 
The discussion is clearly written 
and easy to understand. Although 
the material presented would hardly 
qualify an engineer to design 
transistor circuits, he would be 
familar with what they can and 
can’t do and he would retain enough 
basic information to avoid making 
serious errors in setting up ex 
periments. 

The author is unusually success- 
ful in clarifying the reasons for 
observing polarity requirements in 
transistor circuits. Unfortunately 
three of the diagrams showing 
various methods of connecting 
transistors fail to follow conven- 
tion; Fig. 27-9 on page 395 shows 
pnp transistors with their collectors 
connected to the positive side of the 
voltage source.— JAMES D. FAHNE 
stock, Potter Instrument Co., Great 
Neck, N. 7 


Mechanical Design for 
Electronic Engineers 


By R. H. GARNER 

D, Van Nostrand Co., Inc., Princeton, 
V. J., 1956, 223 p, $15.00. 

THE constantly increasing need for 
mechanical design information in 
the development of electronic gear 
has magnified the lack of texts and 
other information available in this 
field. Mr. Garner’s book is an at- 
tempt to fill this void and to give 
the electronic engineer some basic 
understanding of how to approach 
his mechanical engineering prob- 
lems. 

Unfortunately, Mr. Garner falls 
very short of the mark he has set. 
His book is an accumulation of 
technical data and commercial de- 
vices gleaned from manufacturers’ 
catalogues and manuals. There is 
little, if any, discussion on the ap- 
plication of this information to the 
problems of the electronics engi 
neer. 

Typical of this lack of informa 
tion is a section under “Finishing 
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products and applications for the future 


Look into the erystal—the Linps sapphire crystal—for your own 
future. Write now—today—to Arthur K. Seemann, Manager, Crys- 
tals Department BD-1, 


LINDE AIR PRODUCTS COMPANY 
{ Division of Union Carbide and Carbon Corporation 


$0 Fast 42nd Street OT New York 17,N.Y 


ed trade-mark of Union Carbide and Carbon Corporation 
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Infinite resolution and absolute dependability 
distinguish CIC ultra-precise Potentiometers, In 
the generation of the sire wave CIC Pots pro 
vide smooth, reliable pdrformance, distortion 
free at all angles of rotation 


CIC carbon film Sine-Cosine Pots, the proven 
product of a unique research program, provide 
greater accuracy in smaller case sizes, Sizes 
range from 1” to 5’ 


ing best conformities from .3% to .03%. Com 


diameter with correspond 


pensation for loading can be provided with no 
loss of performance. 

At speeds in excess of 1,000 r.p.m. CIC guar 
antees life in excess of two million revolutions 


Many firms with critical specifications for in 
dustrial instrumentation, military fire control 
and flight guidance equipment rely only on CIC 
Potentiometers 


Our highly qualified engineers are ready to 
discuss your specific requirements with you. Call 
us today. 


Detailed Technical Data 
Sheets available on request. 


“For Precision Performance ... specify CIC’ 
COMPUTER 


iT 
ts Le de) 


e200 CORPORATION 
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NEW BOOKS 


which Mr. 


outlines numerous 


Processes”, in Garner 


commercial 
Parke 


aluminum sur- 


cleaning processes sucn as 
izing, Bonderizing, 
facing and Electro finishing. In 
he outlines the man- 


ner in which these 


his discussions 
finishes are ap 
plied, but does not discuss in any 
detail the whys and 
should be 
Garner has 


whens these 


finishes utilized. Fur 
ther, Mr a paragraph 
on colors in which he advises that 
should be used for hospital 
and hygienic applications and that 
black for light 
trol desks and panels in 
locations. Mr 
discussed 


white 
reduced reflection 
fashion- 
able Garner could 
the application of 
for reduced light reflections 
and heat absorption, the use of 
white or aluminum for better light 
and heat reflection. 
It seemed that Mr 


ions were either 


Garner’s dis 
30 elementary 


as to be useless, or the subject wa 
The sub- 


been « ompletely 


completely glossed over 


ject of welding has 
di cussion on 
hort 


Garner’s 


omitted from the 


heet metal working and in 
found Mi 
1 


ook nothing but 


reviewer 
a glorified index 
and another publication on a sub- 
nformation 
but to which thi 
little DANIFI 
Karp, Lesser & Co., Ine 


York, N. Y 


ject which does need 
available 
book add 
KARP, 
Neu 


made 


very 


Vusical Acousties 


VUcGrau Hill 
York, 19 6, 365 7 


By CHARLIE A. CULVER 
Book Co., Ine., Neu 


SH.00 


book has outstanding 
ations and fine deseription 
the many type oft 


It is well 


intended for, a textbook for music 


MUSICI IiStru 


ment uited to, and 


majors in colleges and universitie 
It is also likely to be of interest to 
high-fidelity enthusiasts and pro 
fessional 
Both 


figures are 


musicians. 
chapter subheadings and 
keyed 
which 


refer to any 


to the chapter 
number makes it easy to 


particular item 


> New 


edition are 


Features—New for thi 


chapters on basic con 


cepts and simple harmonic mo 


tion Black faced type indicate 


+ 


standing ou 
Equations 


important concepts, 
reference. 
derived and for the 


explained ade 


for quis k 
used are not 
most part are 
quately. Also 
which 


chapters. 


new are the ques- 


tions accompany the first 


twelve Some are quite 
nteresting; for example on p 36, 
“A boy claps his hands in front of 
a public library building, and hears 
a momentary sound re- 
flected from the steps 
the building. What is the 
sound if the 
are 1 ft wide, and the temperature 
is 68°F?” 
Highlights of the 
oscilloscope pictures of ty 
of the various instruments 
spectrum chart An 
audio engineer could learn a great 
deal from” these, For ex 
Chapter 13, Wind instruments, has 


Some of 


musical 
leading to 
fre- 


quency of the steps 


book are the 
pical 
ounds 
and their 
imple 
32 cathode-ray pictures 

these are in groups; for instance 
Fig. 13-7 shows four ple ture eacl 
f a musical A, 220-cps tone, from 
viola, flute 


a clarinet, harmonic 


and diapason. Line drawings show 
the spectra of these tones in Fig 
13-8, 

Chapter 9, Musical Instruments 
partic larly 
thor 


and Temperament, is 
well done. In 18 pages the au 
physi music, and ele 


combine 
mentary mathematics He even 
works in a little history, mention 
ing (p 132) the scales used by the 
Chinese, Arabs, 
sians. The latter divided the octave 
233 into 
steps, i.e 


this 
explanations of musical in 


Hindus and Per 
(frequency range 
twenty-four quarte) 


tone step In chapter are 


cvood 
terval, dissonance, consonance, 


minor cherds, major 
| 


major chords, 


‘ 


one, minor tone an 
tempered scale 

The chapters Electroni 
Instruments and Record 


Music, 12 


respectively, give b 


Reproduction of 
pages 


marie 


> (Qjuotes and Comments—Subjec- 


tive tones are referred to as “‘aural 


harmonics,” p 92. The difference 
tones are ascribed to Tart 
Italian violinist 1,754 
sumtones to Helmholtz 
is also quoted, p 104, “differences 
in musical quality of tone depend 
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e presence and strength 
tones, and in no respect 
differences in phase under 
hese partial tones enter 
omposition.”’ ‘urthe 
made of 
by Firestone 


coworke! vho show that phase 


seventeenth and 

century violins, several 

recent research are men 
195 

ve tone, 

the vi 

being 

sharp blow 


point ts structure 
circumstances, imme 
the stroke, the ipper 
general, are found to 
trong. But owing to 
iral damping of the vibrat 
member or to the damping 

d by the hammer while it 
momentary contact with the 
ring or bar, these higher partial 
decrease rapidly in ampli- 
most pronounced change 
legs than one-tenth of 
the initiation of the 
lals which diminish in 
this manner are often 

transient 

tance where improve 
he considered it is 
3 that “pitch is that 


ristic of a sound 
to classify a sound 
Or grave.” “Acute” 
are not explained. The 
hould be added to p 93 
orption coefficient table. 
disposal 
electronics which was 
arly ela 41c 
ler, “Science 
Sounds,” 1916). Pro 
has done an excellent 
00k should be on the 
one who wants to know 
fundamentals of musical 
RICHARD ( HITCHCOC! 
(if pany Homer City 


jumbnail Reviews | 


National Simulation Conference 
Southerr Methodist Univer ty, Dalla 
Texas, 1956, $5.00 (paper). Procedure 
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HERE ARE THE FACTS 


Di-Formed Tubes feature a special patented Precision Paper Tube 
construction which produces a completely ridgeless surface, thus 
eliminating wire pile up and resultant coil shorts 

Side walls are straightened under pressure during the winding 
operation. The bow being thus controlled permits a perfect fit 
between mandril and tube as provided by Precision’s low-cost 
Related Mandril Service 

Under the Related Mandril Service, Precision supplies the coil 
manufacturer with accurately ground steel or aluminum mandrils 
at a price comparable to commonly used unsatisfactory wood or 
undersized steel mandrils. This is not a profit-making service. Its 
sole purpose is to give the coil manufacturer these advantages: 


Pro 1d proper tube upport 
Facilitate lacking operation 
Pre we nf eul t allat if 

Save machine and operator 
Permit maller core thus dei 


ze and eliminating pre ind 


(yet full det uil on Preci lor 1); lormed 
Mandril Service. Write, wire or phone today. 


Sales Representatives in: 


California, Oregon, Washington: Covina, California, Edgewood 72-4693 

IMinois, Indiana, lowa, Wisconsin, Missouri, Minnesota: Chicago, Illinois, 
ARmitage 6-5200 

indiana, Ohio Logansport, Indiana, Logansport 2 

Northern Ohio: Cleveland, Ohio, Atlantic 1-1060 

New England: Framingham, Massachusetts, Trinity 3-7091 
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New Jersey, Delaware, Washington, D.C., Maryland, 
Eastern Pennsylvania, Virginia, Metropolitan New York: 
Jersey City, New Jersey, Swathmore 5-2480 

Upper New York: Syracuse, New York, Syracuse 4-214] 

CANADA: Montreal, Quebec, Canada, Walnut 0337 

MEXICO: Mexico 6, D.F., Telephone 35-06-18 


| PRECISION PAPER TUBE CO. 


2041 W. CHARLESTON ST CHICAGO 47, iil 
Plant No. 2: 1 Flower $t., Hartford, Conn 





OPT Lak 
IN STAMPING AND DRAWING 
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COMPLETE FACILITIES FOR PRECISION imeem i2 1 lla) 
PRODUCTION OF ELECTRONIC COMPONENTS 


Our facilities are geared fo meet your production 


* Other IRON-NICKEL- COBALT Alloys 


and engineering needs for components of any de 

scription. Unusually Complete Tool Room * Press 

Shop *Hydrogen Annealing, Machining and Polish cuT TOOLING cosTs! 
ing Operations * Glass-to-Metal Hermetic Sealing Over 3,000 high precision tools and 
Production of completed parts ready for assembly dies available to reduce your initial 
in your own plant tooling time and costs 


A plete service in our plant 
eee ee re P Call on us for free consultation and quotations 


Er ZELL PRODUCTS CORP. 
haan atammmatinn MST ETT Street, Norwalk, Conn. 


means prompt service to your plant 


DIGITAL 
COMPUTERS 


CRMC meu em OM ae mmm at Mest ett r ee 1 
Ramo-Wooldridge, where engineers and scientists are providing systems engineer 
ing and technical direction for the Air Force Ballistic Missile Programs 


The systems team concerned with digital computers represents many technical 
specialties. Among them are logical design TCM Mme tT dy programming 
data conversion and handling...component and system reliability... input-output 
design. ..and environmental and mechanical design 


The essential function of Project Engineering supplements these technical spe 
ar et) a ee CC Cm Cur Urry uae ee TL 
other organizations participating in these missile programs 


R-W's broad systems responsibility for ICBM and IRBM has created unusual 
Ce Me aM AC TUM de Mul Cem gedit iby 
are open in Los Angeles and at Patrick Air Force Base, Florida 


Please address inquiries to; Mr: W. J. Coster 


The Ramo-Wooldridge Corporation 


S730FM@RBOR VITAE STREET + LOS ANGELES 45, CALIFORNIA 


4 
~\e 
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NEW BOOK continued 


of a conference held January 19, 20 
21, 1956 in Dallas, Texas. Thirty-five 
pages describe application of analog 
and digital computers in solving engi- 
neering and scientific problems mostly 
of a dynamic nature. 


Evaluation of Insulating Oils—-Eu- 
ropean Developments. American So- 
ciety for Testing Materials, Philadel- 
phia, Pennsylvania, 1956, 78 p, $1.75 
(paper). Developments in_ testing 
transformer oils discussed in three 
papers and discussion minutes. 


Electron Physics Tables. L. Marton, 
C. Marton, and W. G. Hall, National 
Bureau of Standards Circular 571, 
Government Printing Office, Washing- 
ton D.C., 1956, 83 p, $.50. Facilitates 
computations in field of electron phys- 
Calculation were done on NBS 
automatic digital computer, SEAC. 


lelevision Servicing. Matthew Mandl 
MacMillan Co New York, 1956, 460 Pp, 
$6.50. Servicing instructions for home 
t ' receiy Covers uhf cir 
Pouche ipon color tv receivers, 
circuit and projection tele 
Anticipate the home tv re 

field by including a chapter on 


tor 


Inverse Feedback. Alexander Schure 
John F tider Publisher, New York, 
1956, 56 p, 90¢ (paper). Stability of 
performance, automatic control and 
control of frequency response are a 
few accomplishments of inverse feed- 
back in electronic circuits. Book de- 
cribes principles and applications. 


TV Manufacturers’ Receiver Trouble 
Cures, Vol. 8. M. Snitzer. John F. 
Rider Publisher, New York, 1956, 128 
p, $1.80 (paper). Troubles and cures 
associated with specific tv home re- 
ceiver chassis. Covers manufacturers 
alphabetically from RCA to Zenith 


TV Servicing Guide. Leslie D. Deane 
and Calvin C. Young, Jr. Howard W 
Sams & Co., Indianapolis, Ind., 1956, 
$2.00 (paper). Troubles and _ their 
cures arranged by symptom which in 
many cases is picture of distorted test 
pattern on tv screen 


Basics of Phototubes & Photocells. 
David Mark. John F. Rider Publisher, 
New York, 1956, 136 p, $2.90 (paper). 
Elementary course in theory and ap- 
plication of phototubes and photocells 
as used in electronic equipment. 


Automation. R. H. MacMillan, Cam 
bridge University, New York, 1956, 
100 p, $1.95. Economie and sociolog- 
ical impact of mec hanized production 
equipment and computers. Book is 
written largely from a British point 
of view. Author views automation as 
a force for potential solution of many 
ocial and economic problems. 


NEL Reliability Bibliography. W. E. 
Jorgensen, I. G. Carlson, and C. G 
Gros. U. S. Navy Electronics Labora- 
tory, San Diego, California, 1956 
(looseleaf). Covered circuit design, 
components, electron tubes, failure an- 
alysis, human engineering, mainte- 
nance, mechanical design, systems and 
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OPHAR 


---WAXES 
~COMPOUNDs 


Zophar Waxes, 


compounds to 


resins and 
impregnate, 
dip, seal, embed, or pot elec- 
tronic and electrical equip- 
ment or components of all 
types; radio, television, etc 
100°F. to 
Special waxes non- 
76°F. plain or 


Let us help you 


Cold flows from 
285 F 
cracking at 
fungicidal 
with your engineering prob 


lems. 


For immediate service contact 


L. E. Mayer, Sales Manager 

A. Saunders, Technical Director 

H. Saunders, Chemical Laboratory 
Phone SOuth 8-0907 


Peery a Tite ree 
MQ, 112-130 26th Street, 
: Brooklyn 32, N.Y. 


YOU CAN SAVE 


h 
PT 
vv10 QZ 


SMALL PARTS LIKE THESE 


by using 


EMARK 


TRA 
Multi 
ulti-Swage 
PRODUCTS 
Every year Bead Chain pro 
duces billions of tubular metal 
parts for electronic and m« Y 
user of such parts, in any YY 
B 


Multi 


Swage eliminates costly turn 


chanical applications 


ing, drilling, stamping and 
forming —automatically swages 
from flat stock into strong 
precision forms with positive 


tight seams. If you’re a volume 


metal, up to 4” diam. x 1%” Y 


long, find out how much Multi 
Send 
sketch or standard parts for 


Swage can save you 


prompt estimate. Write for 
catalog today. 


THE BEAD CHAIN MANUFACTURING CO. 
BP Mountain Grove %., Bridgeport, Conn. 


00968000 000000800800960 


Want more information? Use post card on last page 
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NEW BOOKS 


testing. Available to government con- 
tractors upon request to Commanding 
Officer USNEL, San Diego 


Digital Differential Analyzer. George 
F. Forbes, Pacoima, California, 1956, 
154 p, (paper) Applications 
manual for digital and analog-type 
differential analyzers. Provide tart 


ing point in the approach to actual 
problem solution 


$7.50 


Superheterodyne Converters. Alexan 
der Schure. John F. Rider Publisher, 
New York, 1956, 56 p, $.90 (paper) 
Explanation of various circuit fig- 
irations explained on the technician 
level 


Standards on Metallic Elee- 
American Society 


ASTM 
trical Conductors. 
for Testing Material Philadelphia, 

lvania, 1956, 300 p, $3.50 
(paper) Standards cover copper, cop 
per alloy, aluminum, and galvanized 
Includes 52 ASTM 
tandards, 43 specifications, and 7 test 


nethod 


teel core wire 


ASTM Standards On Electrical In- 
sulating Materials. American Society 
for Testing Materials, Philadelphia, 
Pa., 1956, 636 Pp, $6.00 (paper) Spe Cl 
fications and test methods for insulat 
ing varnishes, molded materials, min 
eral oils, ceramics, insulating board 
and mica Includes 83 test method 
Changes include testing silicone vat 
nishes and how to clean plastic for 


insulation resist test 


ance 


Power System Stability, Volume III-——~ 
Synchronous Machines. By Edward 
Wilson Kimbark, John Wiley & Son 

Inc., New York, 1956, 322 p, $10.00 
Characteristic and theory of syn 
machine their excitation 
tems and effects such as 


( hr Onous 
saliency, 
aturation and 

Steady 


high speed 

state tability, 

which was touched upon in Volume I 
covered in some detail. 


damping 


excitation 


Nachrichteniibertragung mittels sehr 
hoher Frequenzen (Communications at 
Very-High Frequencies). By Gerhard 
Megla, Fachbuchverlag, Leipzig, 272 p, 
1954. Survey for the communication 
engineers on the use of high-frequency 
(100 me and above) techniques. Nu 
merou numerical 
specific illustration 


example and 
Main 
subjects are propagation and modu 
lation technique Most applications 
are made with telephone or television 
transmission in mind, with essentially 
no treatment of microwave tubes or 


are pive! 


‘ 


eireul 


Neutral Grounding in High-Voltage 
Transmission. By R. Willheim and M 
Waters, D. Van Nostrand Co., In 

New York, 1956, 669 p, $15.00. Good 
and bad features of various methods 
of neutral grounding and conditions 
under which they can be employed 
Large portion of volume is devoted to 
resonant grounding, including roundup 
of its practice around the world. 


DikECT READING 
WITH NO ADJUSTMENT 
FROM 1 CPS TO 500 KC 


FEATURES 


M 


1 degenera 
SPECIFICATIONS 
I f i rn 
Type 4051 
t 20 k 
Phase Range 
Accuracy: + 0.25" 
Input V v" 0 
and 405L; 2 t ‘ 
Price: Type 405—$485.00; 
Type 405H-—$524.00; 
Type 4051 


$546.00 


ADVANCE: 

Electronics Lab.. Inc. 

249-259 Terhune Ave., 
Passaic, N. J. 


Want more information? Use post card on last page 
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Look no further— 


if you're looking for 


“BORON-FREE” 


fused quartz 


LABORATORY WARE 


The world’s largest pro 
ducer of fused quartz prod 
ucts can help you with your 
most critical and exacting 
needs for your laboratory 
ware 

Vitreosil® products can 
be supplied in an unusually 
large variety of types and 
sizes. Also fabricated to 
specification to meet indi 
vidual requirements 


TRANSPARENT VITREOSIL 

For ultra-violet applica 
tions, metallurgical investi 
gations, chemical research 
and analysis, photochemis 
try, spectroscopy and physi 
cal, optical and electrical 
research 

Send specifications for 
your requirements, Please 
use coupon below. 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 


ite me ee) ee ee 


Please send technical data on 


Compeny 


Neme & Tithe 
Street 
City " lene State 


Want more information? Use post card on last page 


$68 


created, 
inrelated, 
vector” j ised 
ch abu ed 
ibe pha ec relatior 
perturbation 
e the term “phasor” 


harp like a razor 


ome article 
Lerm ] 
ome to publi n 
your worthy 
the inevi 
yme and meter 
HAROLD FE. FELLHAUER 
Cedar Rapids, Io 


f We 
o comment or use it in manu 
ubmitted to ELECTRONIC 


like it and invite 


Gravity Sinks 
Dear Sirs 


YOUR 


thesizer 


Invitation to gravity hypo 
has envoked some interest 
ing comment but has far fron 
exhausted the subject, (Electronic: 
121; March, p 500; 


July p 372: Oct p 165, 468 


+» 


1956 Jan p 


Consider, for example, the long 
forgotten ether-sink theory of Kar! 
(Am J Math 12 309, 189] 


idea } 


arson 

DASlé that two sinks ir 
an ether will be 
as the 
like two sinks in water Che dif 
ficulty 


attracted inversely 
quare of the distance, just 
vas that no ether sinks were 
available; classical physics wa 
built on the respectable, law-abid 
ing, closed system. Today, however, 
the closed 


forms of 


system is gone, and al 


matter down to the 
electron are apparently 


tems (Stern, Sci 


open sy 
116:493 1952 
is basically an open 
possible that the 
particle may 


sink 


Since a 
system, 1s it not 
ntary 


elem« arise 


vnicn 
vith 
thing 
chemical enery 
» another form 


entually 


gy tning 

On ial 

city, 

food er 
incoming 


se] is the 


from \ For a hypo- 


thetical city that ex in a volume, 
ity of the incoming energy 
increase inver 
the distance 


property o 


concept I 


na 
} rl 


in the analogy, gravitational sink 


electrical particles living thing 


ocial ma Since living things ma) 


] 


t only in an appropriate 


onment matter ve 
inalogy, living thing 

cal matter gravy 

ether. If the idea 

appalling, modern physi 


HNast objection provided al 
doe no 


Dirac, 


an etner 


matter 
hypothesize 
Mo. 78:142, 1954 invoking rela 

vhich as 1s 
forbids it 


electrical 


tance 


commonly be 

Also 
still as 
satisfactory, experimentally, as the 
Special Theory of Relativity 
J. Opt. Soe, A 1939, 1941-4; Phil. 
Vay., 1945) 

A more literal interpretation of 


pecificalls 


lieved, 


the Lorentz ether theory 1 
Ives, 


London, 36:292, 
endows the gravi 
tational sink with akin 
to those of living things, such as 
This 
terpretation of the microcosm ha 
suyvested elsewhere (Ruder 
IRE 40:1734, 1952) in 
with psi (telepathy 


they 


these analogi 
propertie 3 
reproducibility vitalistic in 
peen 
fer, Proc. 
connection 
\ 


OW, the 


properties of psi, if 
are veridical, are related to those of 
the mind, so that the two must be 
bracketed 


pre ently considered to be outside 


The origin of mind is 
the scope of physics. 
Althoug} 


there are attempts be- 
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F.O.B. 
La eee) 


@ HIGH ACCURACY 

® MEASURES FROM 0 TO 360 DEGREES 

@ READINGS NOT AFFECTED BY NOISE AND 
HARMONICS 

@ PHASE SHIFTS OF THE ORDER OF .01 CAN 


BE MEASURED EMPLOYING SPECIAL CIRCUIT 
TECHNIQUES 


@ MEASURES IN-PHASE AND QUADRATURE 
COMPONENTS SEPARATELY 


For further information contact your nearest 
representative or write for brochure 


INDUSTRIAL TEST EQUIPMENT CO. 
(ee ee Le A 2, 


IMPREGNATING 
SEALING 


Manufacturers of 


PHASE 
METERS 


NULL 
DETECTORS 


IMPEDANCE 
COMPARATORS 


POWER 
OSCILLATORS 


FREQUENCY 
STANDARDS 


AUTOMATIC 
HI-POT 


Other Electronic 
Test Equipment 


POTTING 


HEAT CONDUCTING 

MOISTURE PROOFING 

FUNGUS PROOFING 
ENCAPSULATING 


COMPOUNDS 


Standard compounds available from stock 


DIPPING 
INSULATING 
BLENDING 


Samples and specihications on request 
Modifications developed and produced to meet specific requ 
Information relating to your problem will enable us 


irement 
ike recom 
Write t 


BIWAX CORPORATION 


t ‘ ' ' ( 
citi ! letall, 
ouyn CSOIVITIS 
‘ hing ould 
ligi ( tne ‘ 
t ‘ c? ‘ rl 
f { 
citie he 
t-liygntiny 
! m areas, 
‘ t ould dae 
manner re 
tatistical In 
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When you 
need them 
ae 
mee. 


as you 
need them 

ALL SIZES 

ALL SHAPES 


Experi 
mental 
ALL ALNICO 
GRADES 


mendations 


3445 


SKCKIE 


HOWARD ST 


ILLINOIS 


G19 


PERMAG 


de 


iiiaaeiains 24 HOUR DELIVERY 


4A eee Le), | 


Send for Catalog 
CUTTING 


PERMAG CORP. | 
210 TAAFFE PLACE, BROOKLYN'S NOY 
Phone MAin 72-0114 


Of pro- 
duction 
quantities. 


A tee SL, 
GRINDING 


MAGNETIZING 





RIBBONS -STRIP 


te PURE TUNGSTEN xk THORIATED TUNGSTEN vem, B 
te ~MOLYBDENUM x SPECIAL ALLOYS the ylem 


and OTHER METALS 
IN 


ULTRA THIN SIZES 


to 
TOLERANCES CLOSER THAN COMMERCIAL STANDARDS 
b 


y 
OUR SPECIAL ROLLING TECHNIQUE 


Note: for highly engineered applications—strips of TUNGSTEN 
and some other metals can be supplied 


ROLLED DOWN TO .0003 THICKNESS 


® Finish: Roll Finish—Black or Cleaned 


* Ribbons may be supplied in Mg. weights if required 


For HIGHLY ENGINEERED APPLICATIONS 


DEVELOPED AND MANUFACTURED BY 


a C ROSS CO 15 BEEKMAN ST., N. Y. 38, N. Y, 
: Tele TTT) 
* 7 athlete AEE 


SIMPLYTRO acans Professionalism 


For Control of Temperature [RAL in 
WORLD 


hs . $133 os 
when you need a ___,_ Range 0/1000", 0/500°C. $198: 
small parts like these... : emperature in furnaces or ovens ont 


ion t of 
n part I 


ized job 
ilheavy duty re 
There} practi | } ther AUT MATI antre or LIMIT shutoff. Ar 


variety of hip we Cl irn o tomat nplyt turns heat « < 1 off t 


meet our simple or i ed temperature. Proportioning effect 


eased or decreased by changing can 


ne ‘ W ith horte 
More than 25 automatic peek eee ; 
0 rating v2 yur i “ay al “avail piek Peigr , 
pera h i | i 1 da . nplytrol ks up when the trip point is reached 


able to turn it fe ile gromme gisele chad init penal’ When Meals 


cation precisely econ 
rly approaches straight line. A 


npl 
eyelets, ring cup and mil ‘ monitoring and safety shutoff or ie 
lions of other close tolera e part | for wall 
made from Star Ceramic Chis mear t sortable 
lower cost to you aster service to ‘ v To the 
meet busy production hedule 
Write for complete details, a gen 
erous assortment of samples and ou * 
NEW 20-page catal See ee Cot No. 4532-MFP 
rae eae ae re 3 “3 x deep 
the Tse Fe py. Assembly Prod- ° $127.00 
ucts, Inc., Chesterland 4, Ohio. Phone (Cleve 
| 4, HAmilton 3.4436. (West Coast: Desert 


porcelain company hot Sesinas i, Cale ened Aen 


} 
42 Muirhead Avenue, Trenton 9, N Cleveland Electronics Show, Feb (6-1 
Masonic Auditorium 





SHIELDED TYPE 


PLUGS & SOCKETS 


LOW LOSS PLUGS AND 
SOCKETS FOR HIGH 
FREQUENCY 
CONNECTIONS 
SUPPLIED IN | AND 2 
CONTACT TYPES 


101 Serie 
nished with 


16 


JONES MEANS 
Proven QUALITY 


Howann B. Jones ED, 


CINCH MANUFACTURING COBFORA 


PU hoe ee et ee 


WANTED 


Unusual Executive 
Electronics Engineer 


for an Unusual 
Opportunity 


Want more information? Use post 
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on last page 


An engineer, to | 

erm “professional” 
with ervice 
motivation 


“What car 


him 
before he examines the item 
monetary return 
The envineer who allows 
to be vaved In oF 
nical carreer by 
‘Vy Income and 
Is not and 
professional 
A professional 
ubility more often than not 
time earn a considerable amoun 
money, but this is never his prime 
tivation. The 
measures hi cee Dy his income 
rarely becomes a “five-figure’” man 
Stranyely, the latter frame 
is also usually the one most respon 
ible for the loud clamor for “pro 
ional recognition’ 
Professionalism is an atmo | 
ntangible, an attitude and 
yles, diplomas, sheepskit 
es produced in the nation 
diploma -sheepskin-and 
Lore can not make 
” out of a man who 1 
alone by the tnou 


beneht ane 


Storage Tube Elements 


DEAR SIR 
IN THE article entitled “Desigt 


aye ‘Tube Kquipme! 


EK LECTRONIE 


“technician” who 


of mind 


AY 
UI 
WUE A 
SiN 


alley 
ea ene AL 
aaa 
MO aaah 


for the 
FREQUENCY 

RANGE 
COR eel ai 
RRO OM Tons 


MINIMUM 
DIRECTIVITY 
of 23 db 


These high power high directivity, 
broadband couplers can he furnishe d 
etther Ul ni-Directional of Bi-Directional, 


with choice of input and output flanges. 


Normally supplied lor sf) db eou 
pling. Coupling varies 3 db. over a 


) 


| frequeney range Directivity is 
independent of frequeney. The 
VoS.W.R. is less than 1.15 to 1, for 
main line, No external DC return 
is required for use with Crystal De 


tector or Bolometer. The accuracy 


is Within .25 db. at center fre quency 


| |Doucras || MICROWAVE 
ere mI) CO.,inc. 





DEPENDABLE, PRECISION 
WIRE FORMING AND we din a 
STAMPING SPECIALISTS ses dad of ts ae 


_ the storage 
é lex trode 


how n con 


7 Precision parts from PIX to meet your production and engineer 

PIX Manufacturing TM eee a er CD meet ts 

Co Inc high-production equipment. Radio tube parts, drawings, piercing, 

i) . wire straightening, cutting and forming, relay components, 

81-A Hudson St. CUM MU MCL Ce ss il ae 7 « of Rin 
CUCM UL mee mC Tags 


Credit) Clarified 


DEAR 


Newark 3, New Jersey 


UC ae a . ) there appears at 


lelephone 


Interence 

the published) ai 

ve feel should be corre 

e e e e in the minds of your reade) 

Electrical Coil Windings oe ed es 
e@ehe g articl hould have indicated tI 
: MacDowell wa an 

orth Electric ¢ 


, Ohio, at the time 


For 40 years . . . specializing in all types of coils to 
customers’ specifications. Design or engineering assist- 


ance available on request. is 
Tritt ed 


ed in the 


COTO-COIL CO., ING. oe es 


and sol cclu ly by the North 
SINCE 1917 F sic 
65 Pavilion Avenue Providence 5, Rhode Island 


ineering and tech 
= — formation used in the article 
large investment 


onnel, equipment 
by the Nort} 


PRECISION POLYSTYRENE and MYLAR* ee tre ee TI , . 5; ee 
“ I¢ OmMmpany 1@ phe onne 
if Th From 0 ! 


mfd to any value 
MacDowell 


Foltage From 50 V.D.C. to 30 KV sHCEU asl “4 
PLASTIC Tol Polystyrene From +0.1% to 5% T! ‘ ys published, sug 
Mylar* From +1% to +10% yy : ae al price of approx! 
CAPACITORS nately $500.00 per channel. Thi 


SMALLEST CASE SIZES seat, saammieiieinaiiiiee aia. aie 
AT TUBULAR—BATHTUB—RECTANGULAR : a ae 


iipment of the 

Very G i Deliverie *DuPont T.M orth El ! ompan vhich ha 

COMPETITIVE PRECISION CAPACITORS, INC. | sipmunt wthinfeld 
PRICES ! 150 W. Cypress Ave needs nine 
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PROFESSIONAI 


Design—Development—Measurement 


Consulting—Patents 


Radio, . Audio, 


BRIGGS ASSOCIATES, INC. 


fECHANICAI 


Automatior 
a 


CROSBY LABORATORIES, 


Vurva 


INC 


ELECTRONIC RESEARC H 
ASSOCIATES, INC 


NSISTORIZI UR PROT 
ery ir een 


ERCO RADIO 
LABORATORIES, INC 


to G 
1 Kadi 
a 


s Corporation 


THE KULIAN C ORPORATION | 


ELECTRONIC DIVis 


Measurements Corporation 


ELECTRONICS 


SERVICES 


in 


Industrial. Electronic. Appliances 


NIAGARA ELECTRON LABORATORIES 


CONSULTATION - DESIGN - CONSTRUCTIE 
MFG. THE THERMOCAP RELAY 
” n of probler ctr 
trurmnenta for a, oa ch 
I setria ant probler 


TRONLA 


INC 


PICARD & BURNS, 


ALBERT PREISMAN 


Consultine Lneineer 


TELECHROME MFG. CORP 


j 
[J 


ISTOR CONSULTANTS 
ENGINEERING 


TRANS 
TRANSISTOR 


WHEELER LABORATORIES, INC 


YARDNEY LABORATORIES 


Consult 
these SPECIALISTS 


Let them save your time by bringing 
their broad experience in their specialty 
to bear on your problems 


¢ CONTACTS» 


FOR THE FIELD OF 
ELECTRONICS 





B THE RIGHT 


2 LOCATION 


for your operation 


= al 


OVER 


bel 
COMMUNITIES TO CHOOSE FROM 


EG 
ee a esata 
Area Developmen a 


CAROLINA 
POWER & LIGHT 
COMPANY 


oo NORTH CAROLINA 


MANUFACTURERS’ 
REPRESENTATIVES 


IN THE ELECTRONIC INDUSTRY 


Asa 


ICS presents 


ELECTRON 


service to readers, 


the advertisements for 
some of the leading manufacturers’ 
representatives in the electronic in 


These firry 
e Manufacturer with his dis 


1s are qualified to 


dustry 
help ti 
tribution problems the Buyer with 
his product needs 


PENNSYLVANIA me 
Tu Ls saab heh add Le 


e 


1531 “SPRUCE arias ney 2, 7 


the Aer 


nia © New Jertey 


@ West Virginie 
trict of Columbia 





| LOS ANGELES ¢ 
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SAN FRANCISCO d 
a i 


SACRAMENTO q 
~—™ 


- 
Pr SAN DIEGO . 


a [rucson 
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You can SEL 


at RCA! 


C 
ae 


WALTHAM 


HARRISON 
FINDLAY MOORESTOWN 
) CHERRY HILL 


M ARI O° ) 


) LANCASTER wii 
_ narra 
~ re 


ee 


COCOA BEACH 


» 


n 


WORLD-WIDE \ 
LOCATIONS 


... New Opportunities ...17 + Locations... One Best For You And Your Family 


Can anyone but RCA offer you 

a choice of locations like this? 

At Camden, Moorestown or Cherry Hill, you enjoy 
cultural advantages of Greater Philadelphia, live at 
moderate cost in pleasant suburban communities. 
Waltham offers at-home opportunities for New 
England engineers. Four ideal West Coast loca- 
tions. Harrison borders on Greater New York. 
Lancaster, Marion and Findlay have small-town 
advantages. There’s pleasant year-round outdoor 
living in Cocoa Beach, on Florida’s central east 
coast. RCA Service Company and International 
Division assignments include ideal locations in the 
United States, and wherever RCA electronic 
equipments are installed and serviced throughout 
the world. 


Individual Recognition— 

RCA organizes engineering activities into groups 
small enough to allow broadest scope for your indi- 
vidual accomplishment. The average group has 
just 11 engineers. Yet, in all activities, you are 
supported by the entire facilities and engineering 
resources of RCA. 


Salaries — 

RCA engineering salaries average measurably 
higher than other companies’ in the field. Inter- 
mediate engineers, $5000-$8500; senior engineers, 
$8500-$15,000; staff and supervisory salaries open. 


Advancement— 

Scheduled, objective appraisal of your work speeds 
promotion. Professional and financial progress is 
just as sure as your achievements make it. 


Professional Status — 

RCA bases world leadership in electronics on the 
abilities of exceptional men at every organizational 
level. Many have notable engineering and scien- 
tific reputations. You work in day-by-day associa- 
tion with men of this caliber. 


Benefits — 

There’s a complete program at RCA. A very liberal 
Tuition Refund Plan. Company-paid life, sickness 
and accident, hospital-surgical insurance for you 
and your family. Modern retirement plan. Reloca- 
tion expenses paid. Suggestion and patent awards. 





NOW, Pinpoint Your Future 


..-Here are the Opportunities! 
...Here are the Locations! 


_TYPE OF DEGREE AND YEARS OF EXPERIENCE PREFERRED 


Ceramics 


FIELDS OF ENGINEERING ACTIVITY flecical | Mechanical | Prysical Yous Testo 


Metallurgy 
$ i 
e SYSTEMS AVIATION ELECTRONICS + CONTROLS i, w 





To t ali 
Ta erate TT Tt a Tilt 


equipments and 


ezozoE 


tft Tet 
etic: emu ol aca iaonen Pitta mie iat tel it ee Ty 


and optimize major 


ra ee ale) Ee INERTIAL NAVIGATION 


=] e3\0 
|= «Ez 0 


COMMUNICATIONS 


zol\Exexoz 
ZO, E\xEZO 
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© DESIGN « DEVELOPMENT 
MISSILE WEAPONS SYSTEMS— Planning and Design—Radar—Fire 
__Control—Servo Mechanisms — Computers 


AVIATION ELECTRONICS — Radar — Computers —Servo Mechanisms 
—Shock and Vibration—Circuitry—Remote Control—Heat Transfer— 
Sub - Miniaturization — Automatic Flight — Automation — Transistorization 


RADAR — Circuitry—Antenna Design—Servo Systems or Trains 
Intricate Mechanisms — Fire Control — Information Handling — Displays 


|\MOE MOE ME 
xox xOE mE 


COMPUTERS— Systems— Advanced Development — Circuitry — Assembly 
Design — Mechanisms — Programming — Digital Data Handling Devices 


OF XODOE mE 


© 


KINESCOPES (BaW and Color), OSCILLOSC OPES — Electron 
Optics—Iinstrumental Analysis—Solid States (Phosphors, High Tempera- 
ture Phenomena, Photosensitive Materials ond Glass to Metal Sealing) 


RECEIVING TUBES—Tube Design—Test or and Application Engineering — 
Chemical and Physical Development— Methods and Process Engineering 
—Advanced Development 


SEMICONDUCTORS Transistors — Semiconductor Devices Materials 

Marcy 7k) ee ee Cenc 
Wave—Backward Wave— Magnetron) 
GAS, POWER AND PHOTO TUBES—Photosensitive Devices— Gloss 
to Metal Sealing—UHF and VHF —Power 
COMMUNICATIONS — Specialized | Systems -—- Microwave — Mobile 
— Aviation— Audio— Propagation Studies— Acoustics— Transducers 


BROADCAST AND TV—Monochrome and Color Studio Equipment— 
Comeras—Monitors—High Power Transmitters 


Le Pe ee if) Evaluation and Planning —-Design and 
APPLICATION Development — Modification -~ Specification 


~ MISSILE TEST INSTRUMENTATION (Doto Acquisition and Processing 


tele lelg eg Timing Commur tions Optics eel i ia 


<rieOE MOTOS aE 
<P MOF XE KOE xE 


<r =O 





wales! 


RADAR— Airborne — Surface— Shipboard — Sona Paleo 


~ COMMUNICATIONS — Radio — HF 
Telephone — Teletype ria) ee ae 


ii—-w 


Propagation 


© MACHINE DESIGN 
Mechanical and Electrical— Automatic or Semi-Automatic Machines 


oe 


Locations: C—Camden, N.J. F—Cocoa Beach, Fla. W—Harrison, N.J. 1—Clark, NJ. (periodic foreign assignments). L—Lancaster, Pa. M— 
Moorestown, NJ. NM — New York, N.Y. S — RCA Service Co. (Cherry Hill, NJ.; Alexandria, Va.; Tucson, Ariz; San Diego, Sacramento, 
San Francisco, Calif., Foreign Assignments). ¥—Somerville, N.J. W—Waltham, Mass. K—West Los Angeles, Calif. Y—Marion, ind 


Mr. John 8. Weld, Employment Manager 


Please send resume of education and experience, with location preferred, to Dept. A-15A, Radio Corporation of America 
30 Rocketeller Plaza, New York 20, N.Y. 


RADIO CORPORATION of AMERICA 


9) Copyright 1956 Radio Corporation of America 





EMPLOYMENT OPPORTUNITIES 


The Advertisements in this sectior 


NATIONAL”? 


COVERAGE 
— a 


yend NEW AD 


Positions Vacant 
Positions Wanted 
Part Time Work 


advertising inch is 


Civil Service Opportunities 


DISPLAYED RATES——- 


Selling Opportunities Wanted 
Selling Opportunities Offered 


include all employment opportunities —executive, management, technical, selling, office, skilled, manual, eto. 


Employment Agencies 
Employment Services 
Labor Bureaus 


UNDISPLAYED 


$2.40 per line, minimum 3 tines To figure advance 
count 5 average words as a line 


Box Numbers e 
Position Wanted ads are ', of above rate 
f 10% if full payment 


Discount o 
nee 


counts as i 


s made in a 


itive insertior 


subjec 


» of ELECTRONICS 


P.O. Bosx 12,N.¥.36 


Agency ‘ missior 


N. Y., for February Ist i 


ENGINEERING MANAGER 


Top executive position leading to vice president assignment with nationally known 
company long established in research, development, and manufacture in field of minia- 
ture electronics, recording, instrumentation, and related products, both commercial and 


military. 


Variety of projects—large and expanding staff of engineers and technicians 
excellent facilities and location. 


Requires man of broad engineering background, outstanding technical abilities in 
electronic field, creative imagination, and successful record of administration and lead- 
ership. Age preference 38 to 50. Substantial salary plus participation in company 


progress. 


Give full personal history and complete detail on fields of experience. Replies con- 


fidential. 


opportunities in 
NEW HAMPSHIRE 


for a few 
ambitious, graduate 


ENGINEERS 


Electronics—general 
circuit design 
Sales—electronics test 
equipment 
ESTABLISHED mfgr. needs competent men 
who seek challenging broad-gauge work 
in small but progressive company No 


specialists—only well rounded men accept 


able 


Northeastern Engineering, Inc. 


Manchester, N. H 


EDWARDS 


EMPLOYMENT AGENCIES, INC 
RYPCUTIVI PNGINERR 
Warren St, N.Y. 17, NY. @ BA 7-3672 


ECTRONIC AND MECHANICAL EN 
NEERS ( ne an directors, aciet 


73 
nw 
al 


taff, | 

a ne 

for: guided missiles © radar 
analog computers © tubes 
field engineering 7 pulse 
servomechanism © antennas 
communications @ packaging 
transformers © TV and radio 
transistors © audio systems 

© instrumentation © 
microwave research & development 
Hundreds of ' 


Lil B N Add 

Thte publication Class 
W YORK: P.O. B 
CHICAGO ON. M 

1V FRANOIBCO 

Lo ANGELI 


POSITIONS WANTED 
Chicago Representative. Electronic engineer 
elf-emploved w ‘ ‘ ! anch f mf 
rw », Ele 
Senior electronics engineer, views with en 
} usm the future of the data | ‘ nb 


CHIEF MECHANICAL ENGINEER 
$12,000-$14,000 


Florida. One of the nation’s leading manufacturers 
of electro-mechanical equipment is seeking a Chief 
Mechanical Development Engineer for its new Flor 
ida Division Company client assumes agency fee 
and relocation expense Contact in strict ce 
dence 

& E Jackson Bivd Chicago 4, il 

MONARCH PERSONNEL 


YOUR ORGANIZATION 


Is it complete? 
Are you expanding it? 
Making Replacements? 


Naturally, you are anxious to secure 
the most suitable man or men available 
You want men with the special training 
that will make them an asset to your 
organization You can contact such 
men through an advertisement in this 
Employment Opportunities Section of 


ELECTRONICS 


ELECTRONICS 


New York 36, N Y 


1957 ELECTRONICS 





EMPLOYMENT OPPORTUNITIES 


PARADISE | REGAINED 





HELP WANTED MALE. 
ENGINEERS! WE OFFE fe 
‘OU THE FOLLOWIN E 
BENEFITS 





For information regarding 
Engineering Positions 
in the 
Microwave and Power Tube Operations 


Write D. Hamant 


RAYTHEON MANUFACTURING COMPANY 


Waltham 54, Massachusetts 








EMPLOYMENT OPPORTUNITIES 


eee may 


bring 


This coupon mailed TODAY 


you 


a brighter TOMORROW! 


There just isn't any question about it 
the trained engineer of today has more 
opportunity than ever before 

However, and this is vitally important, 
the possibility for individual progress is 
far greater in certain organizations than 
in others. That's why every engineer 
concerned with his future should look into 
the job opportunities offered in the guided 
missile field 

Here at Bendix Products Division— 
Missiles, you can get in on the ground 
floor of a new, but proven, dynamic 


business with long-term potentials in the 


aa 


development, engineering and manufac 
turing of the nation’s most important 
weapons system. It is truly the business of 
the future with many commercial as well as 
military applications. 

Then, too, at Bendix Products Division — 
Missiles, you have all the advancement 
possibilities of a compact, hard-hitting 
organization backed by the resources of 
the entire nation-wide Bendix Aviation 
Corporation, 

So that you may analyze for yourself 
the various job opportunities and the 
possibilities of rapid advancement, we 
have prepared a thirty-six-page book 
which gives detailed background of the 
functions of the various engineering groups. 

Any ambitious engineer looks forward to 
a brighter tomorrow. May we suggest 
that the first step toward this goal is the 
mailing of the coupon for your copy of 
“Your Future in Guided Missiles’. 


Prime Contractor for 
TALOS MISSILE 


ELECTRONIC 
ENGINEERS 


RESEARCH DEVELOPMENT 


Expansion of our engineering department 
requires electronic engineers with radar 
servo onar or transistor circuit experience 
Excellent opportunity for advancement with 
top-calibre associates New modern plant 
in the suburt with ideal laboratory facili 


tie and well-trained technical assistant 


Other Opportunitie 


following areas 


© TECHNICAL WRITERS 
© DRAFTING 
© DETAILING — Etec: 


DESIGN ENGINEERS 


t have EE degree or equivale 


Electrical Layout 


5 years experience ir e of the f 


Flig Simulator 

Analog Computers 

Radar & Sonar Trainers 

Radar Guidance & Fire Control 5 
Redesigt Modification & Test 
Radar & Electronic System 
Electronic Installation & Mainte 
Coil & Transformer Desig 


Packaged Power Supplies 


Other Openings For 


COMMUNICATION 
EQUIPMENT DESIGNERS 


COMPUTER DESIGNERS 
FIELD ENGINEERS 


Must have E.E. degree or equivalent with 
5-10 yrs. experience 


Positions located th ugho USA 


LOCATION: 


On U. 5S. Highway 22, thirty mile 
te from New York City 


ENVIRONMENT: 


One of the finest plants 
spacio moderr air 
ducive + bringing 


abilitte 


ABOUT THE COMPANY 


Organized in 1945. Engaged 
design and levelopment for 


Service 


ITS BENEFITS: 
e 


Pension Plar @ Paid Vacatio 
@ Group Life @ Education & 

Insurance tion Assistance 
@ Paid Holiday @ Other Group 
- 


Paid Sick leave Insurances 


Interviews in Your 
Community by Appointment 


Send complete resume, write r call 


personnel director 


STAVID 


Engineering, Inc. 


US. Highway 22 
Watchung, P.O 
Plainfield, N. J 

Plainfield 7-1600 


atte 
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EMPLOYMENT OPPORTUNITIES 


Be certain you 


MAKE THE R/GH7 cHOICE! 
HAVE THE R/GH7 JOB! 





ASK YOURSELF THESE QUESTIONS 
—IT WILL PAY YOU. 


CHALLENGING Whether a Recent Graduate making his first choice or a veteran Engineer 
OPPORTUNITIES IN seeking that permanently RIGHT position, ask yourself the following questions 
MY TALENTS ARE BEST SUITED FOR? 
e Engineers come all sizes, shapes and potentials. G.M.'s policy of 
1 decentralization creates individual opportunity for development 
J 
AVIONICS and advancement 
cea ga STARTING WAGE? POTENTIAL EARNINGS? 

INER I [AL SY 5 I EMS At G.M. these two questions are best answered by another 

fe question—“How high is up?” Earnings both present and future 


COMPUTERS are entirely dependent upon you. At AC you determine your 


earnings. 


(Digital and Analog) 
° PERMANENCY OF POSITION WITH AC? 
; T ICR AC has been designated the official ELECTRONICS DIVISION 
MISSILE GUIDANCE for all General Motors Divisions. We are permanently dedicated 
to the research, development and manufacture of things 


JET ENGINE Electronic making America so it’s safer and better. 
FUEL CONTROLS RESEARCH FACILITIES? 


At AC you enjoy working with the latest and the finest of 
equipment and with the top men in the field 


with LIVING CONDITIONS? 
AC ELECTRONICS Are the finest possible in Milwaukee, America’s most progressive 


town combining big town cultural and civic advantages with 


DIVISION small town hospitality. “An ideal town for ideal family living.” 
WHAT CAN AC DO FOR ME? 


Write us in strictest confidence you will hear from us by return mail 


Send us the coupon belou YOUR FUTURE DEPENDS UPON TI 


AC The Electronics Division 
General Motors Corporation, Milwaukee 2, Wis 


re t oy a i* A a Send me full particulars about AC ENGINEERING OPPORTUNITIES 


So you can better “tailor make” your offer to me I have attached a resume of my 
MOTORS education and/or work « Xperience 
} I will send it at a later date 
Corporation 


Name 
om 
Flint 2, Mich Mbiceas 
and 
Milwaukee 2, Wis 
City Zone 
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EMPLOYMENT OPPORTUNITIES 


engineers 
and 


physicists 
seeking 


stability 


... find it at Farnsworth, 

the newest electronics division 
of International Telephone 
and Telegraph Corporation 

. . the world’s most 

extensive combined research, 
development, 

manufacturing and 
operating organization in 
telecommunications 

and electronics. 

Combine the advantages of 
“large company” 

stability and technical 
perspective with Farnsworth’s 
“small company” 

flexibility, growth, 

and recognition of the individual 
and you have 

the ideal situation that 
warrants investigation. 

Your resume 

will receive prompt, 


confidential attention. 


Address: 
Technical Employment Director 


FARNSWORTH ELECTRONICS COMPANY 
FORT WAYNE, INDIANA 


A DIVISION 

OF INTERNATIONAL 
TELEPHONE AND TELEGRAPH 
CORPORATION 


A DIVISION OF 


Eom | 





ENGINEERS 


AND 


SCIENTISTS 


with degrees in 
E.E., M.E., Ch.£. or PHYSICS 


Honeywell 


BROWN *NSTRUMENTS 


Fists ia, Controls 
LEADS THE WAY IN 


A WORLD OF 
OPPORTUNITIES 


BM THE COMPANY~—-Judging a company on 
t past perform 2 onstitutes d 
logical thinking pokir over BROWN 
INSTRUMENTS recor of accomplishment 


te 


B ASSIGNMENT Diversifie per 


nen? tine the newest scen 


tific field of NUCLEAR INSTRUMENTATION 
and AUTOMATION. The bulk of ork 
i t f i ? . 


BB COMPENSATION Rewarding al 
arie re petitive with those offered 
dustrie Our benefits include 

» health insurance, hospitaliza 

ragical benefit as well as an 


mnt pla Relocation as 


a GROWTH--Ur 


formance and salar 
yearly. Our poli 


resp ble for pre 


BH EDUCATION--Exce 
assistance for those desi 
their educatio 
Philadelphia 


Men with the vision to create and the 
will to act can find an abundant outlet 
for their creative talent in either RE 
SEARCH, DESIGN and DEVELOPMENT 
APPLICATION or SYSTEMS ENGINEER 
ING Whatever the choice you and 
only you will be able to control and 
measure your progress with this com 
pany which leads the way in a world 


of opportunities 


Write to D. R. GARVEY 


Manager Employment, 
Dept. E 


Honeywell 


BROWN INSTRUMENTS DIV 


Wayne & Windrim Aves 
Philadelphia 44, Pa 





FORMATION D’EAU OXYGENEE PAR ACTION 
DES RAYONS GAMMA SUR DES SOLUTIONS AQUEUSES 
nt] 180) e H. '*0 
QUANTUM THEORY OF LINE BROADENING 
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Discontinuous Servo for Control of Power Reactors 
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: art ; On the Consequences of 
Preparation, Radiation Intensity ; 


the Possible Existence 


Allotropic Transformations of the Hyperdeuteron 


In Titanium, Zirconium, Using Intermediate Ste 
and Uranium Alloys for Reactor Nuclear Design 
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s Fission Systemath eee 


aneou OF any) 
he ; DE a2 le 10% cee tag 
" aaa > axaee ra ULF s) Reactors 
GAMMA-RAY © ERSONS 






A Oe 


SPAN Tate of Air by Beta eRe 
from Point Sources 


Pe a al creative 


Slave Manipulator 


3 y 


NATIONAL LABORATORY 


Chromatography and 
a ee 


leadership 


Professional Personnel Office 
P.O. Box 299 Lemont, Iilinois 


eee Oy tC 
Circular Ion Accelerators 


anic 


Recoil TyP 


Pres 3 Ria etal 


e Neutron Sea 
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Gaseous To Counting 1 ME ta ee tte ay 


Kinige neue Beobachtungen 
an photochemisch verfirbten Lithiumfluorid. 


ARATION PROCESSES 


alae Nuclear Reactor Control 
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| * id 
IRVEY OF SE 

| SUR FOR IRRADIATED 


| Thermodynamic Properties 
7 of Liquid He’ between 0.23’ and 2’ K. INQUIRIES INVITED 


_ MATHEMATICIANS 

he Conde . PHYSICISTS 
nse : ; P 

| , d System Bromide Trifluoride— CHEMISTS 

1) ntimony Pentafluoride METALLURGISTS 

‘ : me CHEMICAL ENGINEERS 

Theories of the Earth's Pr a METALLURGICAL ENGINEERS 


*) di MECHANICAL ENGINEERS 
ite cya TT Nett} ELECTRICAL ENGINEERS 


PHYSICIANS 
(SOME RECENT PUBLICATIONS) 








EMPLOYMENT OPPORTUNITIES 


orrow..- 


nvair-Pomona the country’s 
lusive guided missile plant. 
Hereintheheartof America’s tremen- 
fast growing Electronics indus- 
at Convair are engineering 
orrow today! The engineer 
rack how being developed 
erica’s defense in the design 
manufacture of guided mi 
iles is the groundwork for the 
fantastic future in store for 
Ameneca tomorrow. through 
electronic engineering. Join 
the Convair team now, work 
in America’s finest engineer 
ing facility. Completely 
modern Completely air 


conditioned 


Exce 


rie 


ELECTRONICS 
AERODVNAMICS 
DVNAMICS 
THERMODYNAMICS 
OPERATIONS RESEARCH 
HYDRAULICS 
MECHANICAL DESIGN 
LABORATORY TEST 
ENGINEERING 


ent Department 3-G 


CONVAIR 


GENERAL DYNAMICS 


POMONA 


CALIFORNIA 





Something 
of 
highly unusual 
interest 
is happening 
in 
COMMERCIAL 
ADVANCED 
DEVELOPMENT 
ENGINEERING 
Up to $15,000 


fo build a commercial ad 
anced development ection, 
ve offer extremely interesting 
ons to creative engineer! 
physicist Diversified 

n industrial control 

and electronic i 
pandwidtn com 

iters, applied 

ommunicatior 

fit your pe 

enor and 


needed 


Join the imaginative, cre 
ative men already prob 
ing deeply into this field 
with an electronics pi- 
oneer and leader! 


*To arrange confidential 


interview, send resume to 
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EMPLOYMENT OPPORTUNITIES 


GETTING}, NOWHERE ? 


i 





RAYTHEON 
FIELD ENGINEERING 
HAS A FUTURE! 


Ready to go ahead? Field engi 
neering at Raytheon is an open 
door to advancement. We recog 
nize ability just as quickly as sen 
iority. Many of our executive 
were formerly field engineers. And 
Raytheon’s Field Engineering 
Section is continually expanding 
to meet the need for laboratory 
and field support of new electronic 


equipment 


Engineers with suitable experi 
ence are assigned highly re pon 
sible project engineering positions 
In this capacity they } rovide liai 
on with company engineering 
laboratories and our military and 


industrial customer 


Qur primary interest is in men 
who have field experience and a 
degree in Electrical Engineering 
However, an extensive electron 

background, which includes ap 
plicable missile, radar or sonar 
experience, will be given full con 
ideration. We also have a few po 
itions for men familiar with me 


; chanical and hydraulic techni 


Your future at Raytheon include 


attractive ilari regularl 
reviewed for merit increase a 
istance in relocating hife ind 


iwcident insurances compan 

ponsored educational opportun) 
tic other benefits and allow 
ines Write to EF. K. Doherr for 


information 


: 
/ J 
' 


Excellence in Electronics 








RAYTHEON MANUFACTURING COMPANY 


Government Service Department 


— 100 River Street, Waltham 54, Massachusett«a 


r , , 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


PARTS APPLICATION 
eine) 


ME or EE degree with design ex- 
perience and/or application ex- 
perience. Job will be to recom- 
mend types of parts to be used 
COM AL a eu ee 


Qualified men will become a vital 
Pam Me ML ia eel 


ha 
INERTIAL GUIDANCE 
SYSTEM PROGRAM 


e ELECTRONICS DIV., 


Milwaukee 2, Wis. 
Flint 2, Mich. 


Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country 
Work with the top men in the field and 
with the finest test, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program 
New Plant facilities being added in sub 
urban Milwaukee area 


To aid you in your professional advance 
ment AC will provide financial assistance 
toward your Master's degree A Graduate 
Program is available evenings at the Uni 
versity of Wisconsin, Milwaukes 


GM's Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recog- 
nition for each Engineer hired 


Recent EE,ME 
Graduate Inquiries 
Also Invited 


Milwaukee offers ideal family living in a 
| progressive neighborly community in cool, 
southern Wisconsin where swimming, boat 
ing, big league baseball and every shopping 


5 . ie and cultural advantage is yours for the 
% taking 





“SERA RHE eBa i To arrange personal, confidential interview 
mn, , He yy 


is in your locality send full facts about your- 


rm 
come 7 i Mr. John F. Heffinger 


¢ If you find yourself answering “4 . | Supervisor of Technical Employment 
2x yes to any of these questions, let us send you our new, full "Oh 
e color, illustrated employment brochure which explains the 7, 

challenge as well as the positions now open for PHILCO % 

Field Engineers. Write NOW ... get the facts on... 


“PHILCO . . First IN EMPLOYMENT OPPORTUNITIES” 


PHILCO TECHREP DIVISION ~ 


Pes, DEPT. 19, 22nd & Lehigh Avenue, | Electronics Div. 
RR Philadelphia, Pa. TT Te eee alee 


| self today to 


ne FLINT 2, MICHIGAN 
avspit MILWAUKEE 2, WISCONSIN 
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EMPLOYMENT OPPORTUNITIES 


True professional accomplishment within your grasp! 


Everything and everyone at Bendix Radio ts attuned to the Simply drop us a postal card briefly stating your education 
task of producing significant accomplishments in the field of and experience. We'll act fast and confidentially! 


advanced electronics. We have the vision of leading, creative 


engineers. We have the skilled sub-professional people who THERE ARE OPENINGS WITH 
are resolute in their dedication to the job of producing the BENDIX RADIO TO WORK IN THESE FIELDS: 


BEST. We have the most modern facilities and equipment to 
encourage an engineer finest efforts. We have company MISSILE GUIDANCE & TRACKING SYSTEMS 
policies which recognize to the fullest extent the professional 
aspects of the engineer's career. At Bendix Radio, engineers RADAR WARNING SYSTEMS 
are kept well-informed as to the status of company work and MILITARY ELECTRONICS RESEARCH & DEVELOPMENT 
project developments 

As a Bendix Radio engineer, you will receive an excellent AUTOMOTIVE ELECTRONIC RESEARCH 
salary, periodic merit reviews and complete company benefits 
including assistance in graduate education. You will live AIRBORNE ELECTRONICS SYSTEMS 
the good life with many cultural and recreational advantages MOBILE COMMUNICATIONS SYSTEMS 
in a beautiful suburban area amidst friendly people 

We invite you to set your goals high and to move upward 
toward their accomplishment fast at Bendix Radio. Act now! ADDRESS: Employment Supervisor, Dept. J-1 


Bend pt 


DIVISION OF BENDIX AVIATION CORP., BALTIMORE 4, MD 


“Radio 


ELECTRONI( 





EMPLOYMENT OPPORTUNITIES 


ENGINEERS...PHYSICISTS 


VEW opportunities 


at MOTOROLA 


YOUR CHOICE OF 3 LOCATIONS 


New Motorola research laboratories are expanding, cre 
ating outstanding career advantages— your opportunity 
to get in on the ground floor of a swiftly expanding com 
pany. You'll enjoy working in these modern laboratories 
with liberal employee benefits, including an attrac 
tive profit sharing plan. Salary levels are open and 


commensurate with ability 


POSITIONS AVAILABLE IN: two-way communications « missile elec 
tronics « radio & TV (color) « weapons systems « computer application 
& design « transistor research & production « microwave systems 
*« servo-mechanisms « physical chemistry « metallurgical eng. « field 
eng. « electronic sales eng. « drafting, design, & layout « aerophysics 
« radar & military electronics 


PHOENIX, ARIZONA 


Outdoor, relaxed living the year 
round, with lots of room to grow 
on the job and off) in this land 
of sunshine 


RESEARCH LABORATORY 
write to: Me. R. Coulter, Dept A 3102 N. 56th St., Phoenix, Ariz 


SEMI-CONDUCTOR LABORATORY 


write to: Mr. V. Sorenson, Dept. A 
5005 E. McDowell Rd., Phoenix, Ariz. 


RIVERSIDE, CALIFORNIA 


Planned communities, modern 
shopping centers, advanced 
schools, fine buys in homes 
There’s room to grow and more 
fun in Riverside. 


write to: Mr. C. Koziol, Dept. A Box 2072, Riverside, Calif. 


CHICAGO, ILLINOIS 


Live a relaxed midwest life in one 
of the beautiful suburbs, yet have 
all the “big city’? advantages 

cultural, social, and educational 


write to: Mr. lL. B. Wrenn, Dept. A 
4501 Augusta Bivd., Chicago, Ill. 


MOTOROLA 


eS eee A oe 


wate 


ELECTRONIC 


ENGINEERS! 


HERE'S THE 
OPPORTUNITY 
OF YOUR LIFETIME! 


, o tunity 
to use your creative engineering 
talents. 


to work on all phases of your proj 


ects 


to be appreciated as an engineer 
not as a replaceable cog in a big 


machine 
to get top pay and many benefits 


to build a sound. worthwhile future. 


’ fied i tar 


For full details please write to 
Mr. J. E. Richardson 
Personnel Director 


MARYLAND 
ELECTRONIC 


MANUFACTURING CORPORATION 
5009 Calvert Rood 
College Park, Maryland 


(A suburb of Washington, D. C.) 
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biggest 


opportunities 
Ta 


electronics 





NEW OPPORTUNITIES 


at Syivania's 


Electronics Division 


A new plant at Williamsport, Pa.— 
just opened, and offering 
ground-floor opportunities 

in advanced electronics 


A new wing at Woburn, Mass.— 
to be added soon to the 
already-extensive facilities 

of this division 


These are only two examples of 
expansion at Sylvania in the field 
of electronics. As we continue 

to branch out in new directions 

— we offer more and more 
opportunities for talented engineers 
to join a dynamic, forward-looking 
company, an acknowledged leader 
in a growing young industry. 


IMMEDIATE OPENINGS 
FOR ABLE MEN 
AT ALL LEVELS 


If you have a pioneering typ« 

f mind, and if you can picture 
yourself as an integral part of the 
group of top-calibre engineers 
now working on backward 

wave magnetrons we'd like 


to hear from you 


Fill out the coupon below 


for immediate action 





Mr. Roland W. Coates 


Sylvania Electric Products Inc 
Electronics Division 


100 Syivan Road, Woburn, Mass 


ELECTRONICS January |, 1957 











EMPLOYMENT OPPORTUNITIES 


MICROWAVE 
ENGINEERS 


R&D PROJECTS ON 
BACKWARD WAVE 
MAGNETRONS 


AT SYLVANIA 


Right now, after more than 2 years of research and 


development, Sylvania engineers are moving into the 
ipplication stage on the amazing backward wave 
magnetrons 


Combining the high power capabilities of magnetron 
with voltage tunability of traveling wave oscillators 
these present power-producing components with 
tremendous potential, The immediate outlook in the 
countermeasures field is very bright, far exceeding 
present capacity to manufacture. And as for the 
long-range picture with increasing knowledge 

we can expect these new tubes to strongly affect 

the magnetron market 


More professional men are needed at § nia t 
urry on this highly advanced work, to hely t 


problems involving 


a. Crossed field electron optics to design guns 
giving proper high power beams and to give insight 
into interaction mechanism 


b. Precision methods of assembly of extremely 
complex devices 


c. High voltage design. Voltages involved are 
comparable to magnetron voltages but must be 

capable of being applied co nuously — thus problem 

in order of magnitude is more severe than in magnetron. 








Name 

Age Degree Degree Date 

Address 

Interest ir RESEARCH DEVELOPMENT () PRODUCTION [) 

Years related experience Years total experience — 
Types of products salary expected — 
Resume enciosed ves NO [) 
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EMPLOYMENT OPPORTUNITIES 


: teh +) ee, _ 
WHO’WANT AN 


IVORY TOWER 


We don’t specialize in real ivory towers, 
but we do take pride in giving GOOD 
engineers a place to dream, 


At the Burroughs Research Center, the 
creative engineer is given full reign in 
utilizing his initiative, abilities and other 
talents. He is encouraged to try out his 
own ideas and to develop new ones be- 
cause, here at Burroughs where research 
is king, ideas are an important product. 


And, a man in an ‘ivory tower’ needs lots 
of peace and quiet to do his best work 

. that’s why our Research Center has 
been conveniently located in a beautiful 
suburban area so our engineers can 
work, live and enjoy their leisure time 
with their families in the relaxed aura of 
suburban community life far from the 
clatter and clang of the city. 


If you're looking for our type of ‘ivory 
tower’, plus good pay and a top-flight 
benefit program, why not look into the 
Burroughs story today? 


Inquiries are invited from those qualified as 


e ELECTRICAL ENGINEERS 

e ELECTROMECHANICAL ENGINEERS 
© PHYSICISTS « MATHEMATICIANS 
e MECHANICAL DESIGN ENGINEERS 
« MECHANICAL ENGINEERS 


Pm 
Ke at. a 
” 9 


ARIZONA 


Famous for its Climate 
and for Western Living 


GOODYEAR 
AIRCRAFT 
CORPORATION 


ELECTRONIC LABORATORY 


Arizona Division 
Litchfield Park, Arizona 


Modern schools. 
Outdoor recreation the year ‘round. 
This modern laboratory is the West- 
ern Division of the well-established 
Aerophysics Department of the 


Goodyear Aircraft Corporation of 
Akron, Ohio. 


A Subsidiary of the 
GOODYEAR TIRE & RUBBER CO 
INTERVIEWS IN EASTERN AND 
MID WESTERN CITIES ARE NOW 
BEING ARRANGED FOR EARLY 
JANUARY: WESTERN _ INTER- 
VIEWS WILL BE ARRANGED THE 
LATTER PART OF THE MONTH. 


OPENINGS AT ALL LEVELS OF EPXERIENCE IN 


THE BRANCHES OF ENGINEERING LISTED BE 
LOW AND OTHER RELATED FIELDS. 


Complete Missile and Electronic Systems 
Microwaves, Servomechanisms, 
Radars and Stabilized Antennas 
Transistor Application, Electronic Packaging, 
Electronic Ground Support Equipment 


Long range research and 
development projects 


University of Arizona graduate 
studies available under the Good- 
year Fellowship Program, or com- 
pany financed evening courses. 

WESTERN LIVING AT ITS BEST 
“IN THE VALLEY OF THE SUN” 


Modern inexpensive Housing 


Send resume to: A. E. Manning 


At a 


M, E, JENKINS, PLACEMENT MANAGER «+ PAOLI 4700 


For Interview at Your Convenience 


Engineering and Scientific Personnel 


GOODYEAR AIRCRAFT 


edelaube ates LU e Val es LITCHFIELD PARK 
Res | } PHOENIX, ARIZONA 
TTT Similar opportunities available in our 


PALI, PA. * On Philadelphia's Moin Line Near Historic Valley Forge — Akron, Ohio Laboratory 
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EMPLOYMENT OPPORTUNITIES 


A NEW 
FRONTIER 


FOR 


combined with famous Florida liv Let the Missile ‘Ts Project bye 
ing Yo ir famil will ipprecials come your mbol the fut 


the ideal climate illowing year Join in our a 


round outdoor ‘ \ ot pace ’ 


pleasant social surrounding 


kor comple 
Immediate assignments are avai 


' ' th , 
ible in Klorida the Bahama aes me 


yrit ( 
Island ind aboard tracking nip While , 
in the South Atlantic. Attractive 
Ou ¢ 


nome leave policy and salary dil 
with the recogni d 1 i : 
erential make the Bahama | land 


Personne! Manager 
RCA Service Compan 
f 


tron | nprecedented growth op Leemeened pang aa Project 
' itie f} di var Ant ‘ ASS PINE ».O. Box 1226 
portuniti ire ollered Variou ri \ for ingle men Meibourne. Florida 
pha es Of data a l | transml 
ion and proce vy, iding Radar 

Optic 

lelemetry 

RADIO CORPORATION of AMERICA 
! Project Vou 


Vancement 





EMPLOYMENT OPPORTUNITIES 


re 


Admiral. 


has a future for 
Engineers—Physicists in 


NUCLEAR RADIATION 
DAMAGE CONTROL 


SENIOR PHYSICIST 

Ph.D. with nuclear engineering back 
ground, to evaluate nuclear radiation 
damage to electronic components, to d 

velop techniques in radiation imstrumen 
tauon and to develop methods and mate 
rials suitable for use in components sub 
jected high level muclear enviror 

ments Work involves experimentation 
with reactors and muloukilocurie cobalt 


sours 


NUCLEAR INSTRUMENTATION 
Ingineer tamiliar with Geiger counters 
nd sonization chamber radiac instru 
to assist group leader in develop 
tract and proprietary imems in the 
lear instrument field 
Career-minded met Mith several years 
specialized experience a invited to jou 
r rapidly expanding program Cur 
rent openings otter excellent income and 
em benefits including retirement 
plan, paid group insurance and college 
tuuon refund plan plus ideal working 
conditions. On-the-job training for | 
ior and intermediate engineers 
If you are qualified in emher of hese 
helds, explore your opportunity with Ad 
miral bay Write Mr. Walter Wecker 


Personnel Manager 


_| Admiral Corporation 
IN THE FIELD | 3800 W. Cortland Street 


Chicago 47, I\linois 


OF ELECTRONICS 


THE GOOSE HANGS HIGH! 
STRAIGHT TALK 


About an 


In the development of guidance and telemetering systems ENGINEERING CAREER 
at 


‘or the research vehicles of outer space, the challenge is gre: 
for the research vehicles of outer space, the challenge is great — 


and the ceiling is infinity. Pe Pe ern 

old Otis Elevator Company are 

1 j it] o.8 . available for expansion of its new 
loday, Martin has more exciting opportunities to offer available for exp 

M : ‘ Under prime contract, this division 

the electronics engineer than any other company in the world conducting basic, development 

1 bombing navigation systems 

; j radar systems and missil launch 

of flight systems development. reder systems ond micelle touneh 

i are for engineers with knowl 

of servemacmenienie analog 


Irom the Martin P6M to the VANGUARD series of satellite computers, digital techniques 


sweep circuits, or pulse techniques 


launching vehicles to the first Moon rocket (already bevond en anid ene 
the future —— job 

j ; stability as well as a full measure 

the talking stage), the goose hangs high. | nabttity a0 well os 0 Teich Ole 


is well knowr 


If you’re “hunting,” contact J. M. Hollyday, Dept. E-1 


’ nd 


WILLIAM B DeFRANCIS 
lhe Glenn L. Martin Company, Baltimore 3, Maryland. r confidential interview 





ELECTRONIC DIVISION 


OTIS ELEVATOR Co. 
(wif?) 35 Ryerson St 


Brooklyn 5, N Y 


44 A FEW A ae 


Sa la TliohrmeomaioeReRe HES 
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ENGINEERS / 


You are invited to join one of these « xpanding 


programs at Texas Instruments where recogni 


individual achievement ha contributed 
fifteenfold growth in the last ten year 


Advanced personnel policie 


tion of 
to its 
include COMpPany 


sponsored educational assistance profit haring 


insurance and pension plan 





* Produced in connection with the many investigations 

into solid state physics and electrical phenomena 
being carried on by Texas Instruments Incorporated lead 
ing manufacturer of semiconductor products . . . 26-year-old 
pioneer and leading supplier of geophysical exploration serv 
ices... Currently engaged in design, development, and man 
ufacture of electronic components, instruments, optics, and 
military apparatus — at o $44 million volume 


downtown 


EMPLOYMENT OPPORTUNITIES 
ai 
10 


World's largest semiconductor single crystals* 


PHYSIC 


ists 


The Tl plant is within Dallas, yet away from 


| traffic 


re ice ntial arcas 


vate school: Your 


utes ot Veal round 


ultural facilitie 


SEMICONDUCTOR DEVICES 
AND OTHER COMPONENTS 
transistors @ transistor circuits 
diodes @ rectifiers 
transformers @ resistors 
ponel meters 
fest equipment 
Address 
SEMICONDUCTOR. COMPONENTS 


replies to 


Mr. William C. Spaller 


within 5 
churehe 


home 


minutes of fine 


ind public and pri 
will be 


within 15 min 


recreational, amusement, and 


ELECTRONIC AND ELECTRO- 
MECHANICAL APPARATUS 


radar @ sonar @ infrared 
navigation @ magnetics 
telemetering 
communications 
computers 
Address 
APPARATUS replies to 
Mr. Robert £. Houston 


9 [EXAS INSTRUMENTS 


NCORPOR AT EO 


J i 


_ 6000 LEMMON AVENUE DALLAS 9. TEXAS 
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EMPLOYMENT OPPORTUNITIES 


electronic engineers 


SENIOR and JUNIOR 


Continued Expansion 
Opens Up New Opportunities with 


fas 
ila) 
Greenwich, Connecticut 


Excellent positions are available with the General Engi- 
neering Laboratories of American Machine & Foundry 
Company, a recognized leader in the design, develop- 
ment and manufacture of atomic, electronic and mech- 
anical equipment for the consumer, industry and de- 
fense. 
If you qualify in any of the fields listed below, invesi- 
gate these opportunities now: 

* High power radar system development 

© Tropospheric scatter systems 

© Microwave theory & component design 

© Electronic packaging 

© Missile control and handling systems 

© Antenna design 

© Electronic countermeasures 

© Tclemetering 

© Data handling 

© Circuit theory 

© Navigation systems 

© Instruments 


Good opportunities for advancement 
through advanced education on the 
premises as well as at nearby graduate 
schools in addition to a liberal tuition 
reimbursement plan, excellent em 
ployee benefits and an ideal location in 
Connecticut, surrounded by fine subur 
ban communities, Relocation expenses 


paid 


Advanced electronic equipment 
recently designed by AMF 


Please send your resume to Mr. J}. F. Weigandt 


OR for additional technical information, 
contact Mr. D. R. Barker or Mr. H. R. Holloway 
NOrmandy 1-7400 


General Engineering Laboratories 


American Machine & Foundry Company 


Fawcett Bldg. + Fawcett Place 
Greenwich, Connecticut 


Electronic Engineers 


Mechanical Engineers 
Udvancement... Security 


... Responsibility 


Professional 
levels to fill responsible openings at tr 
steadily expanding Division of Bendix 
Aviation Corporation. It’s your chance to 
get specific assignments at the peak of 
the art in ELECTRONICS and MICRO 
WAVE DEVELOPMENT and DESIGN. Good 
salaries, all employee benefits, idea 
suburban living conditions. Whether you 
be a Department Chief or a Junior 
Engineer with less than one year's ex 
perience, we have the opening and the 

shoes for’ you to fill , 


Address: Chief Engineer Dept. 


Bend). 


AVIATION CORPORATION 


DIVISION 


ALTE 


—_— @ 


A electronic 
/ research engineers 


for SYLVANIA’S 
APPLIED RESEARCH LABORATORY 


If you are an electronic research engi 
neer qualified to assume major proj- 
ect responsibility, there are excellent 


opportunities at Sylvania’s new Ap- 
plied Research Laboratory. We are 
presently forming groups to carry out 
theoretical and experimental research 
to establish system requirements for 
future aircraft ECM systems and air 
borne radars; devise and evaluate 
counter-countermeasures tec hniques; 
study low altitude clutter rejection 
problems; and investigate passive de 
tection system requirements 

If your interest is in one of these 
fields, you will find stimulating asso- 
ciates and unlimited opportunities to 
contribute and gain recognition at 
Sylvania 


For further information send resume to 


Dr. L. S. Sheingold, Manager 
Apptico Reseancu Lasonatrony 


} SYLVANIA 7 


SVLVANIA e.ecrTRic PRODUCTS inc 
—— 


y 
ats 


Waltham Laboratories 
100.35 First Avenue 
Waltham, Massachusetts 
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Where We Are... 

In PricApeLpHiaA near 30th St. PRR 

Station...until our new 110 acre 

facilities a idy in Valley Forge 
17 miles by Schuylkill Expr 


Way from Downtown Philade Iphia 


What We're Doing... 

A PRIME CONTRACTOR — developing 
the it BM and 1mBM Nose Cone cCorn- 
plete with nuclear arming and fuz 
ing devices, gyro accelerometer 
induction generator um 


This G-] Depart 


menti the center of COTMNPAany-M icte 


re solve 


plifies cTvVvo 


tuclic in viscosity, diffusion, ther 


mal conductivity, radiation, laminar 


and turbulent shock laver etc., for 


a vast missile 


How We're Doing It. 


The Departments primar objec- 


tive is to create the countrs roPp 
sm on Guided M ile Research 


ynent and with this 


velor 

I 
m assume FULL MISSILE SYSTEM 
PONSIBILITY fe t| entire Gen- 


eral Klectri ny a Phi 


volve m il 


vill in- 
of the tremendou 


potenti il in the ¢« ompanys more 


ZERO minus 4 ho 
shrouded in the 
before 


decade of researc! 


ELECTRONICS — Jan 


than LOO ope rating ce partments and 


its many research laboratories 


Where We're Headed... 
INTO EVERY PHASE OF MISSILE RE- 


SEARCH & DEVELOPMENT including: 


MISSILE WEAPONS SYSTEMS—target 


and missile tracking radars com- 


puters handling equipment 
launching equipment—logistics 
and others, all designed 


FROM THE GROUND UP as one system! 


equipment 


also Satellites 


brie luding propulsion guidance, air 


SPECIFI NIISSILES 


frames, and warhead arming and 


fuzin ; cle vices 


SPECIAL COMPONENTS OF MISSILES 


—such as inertial guidance systems. 


What We're Using... 
IYPERSONIC WIND. SHOCK, HELIUM 


rUNNEI mass accelerator linear 


electric arc mass ac- 


hoc k 


DEVELOPMENT’ the 


accelerators 
elerator hyper velocity 
tunnels. UNDEI 
LARGEST GAS SHOCK TUNNEL in the 
counts ptus laboratories and 


uipment second to none AND 


i 
EeEpDED—the resources of 
100 other G-k departments! 

What All This Means to You... 

Stable career growth, full use of 
cbilitic creative experience 

vancement either into 
or further specializa- 
. profesional staff that is 


rapidly 


vith advanced degrees 

\ particularh ittractive 

\itv to engage in high level 

| applied research in 
idvanced fields as Astrophy- 


Ple as¢ 


end resume to Mr 


EMPLOYMENT OPPORTUNITIES 


ENGINEERS-SCIENTISTS: ANNOUNCING A VAST PROGRAM IN 
MISSILES RESEARCH AND DEVELOPMENT IN PHILADELPHIA 
WITH MANY ATTRACTIVE PROFESSIONAL OPPORTUNITIES 


The Missile & Ordnance Systems Department of General Electric 


sics High Temperature Phenomena, 
Advanced Mathematical Concepts, 
Aerodynamics, Classical Physics, 
Materials Deve lopme nt, and Com- 


munications Theory 


engineers and Scientists with ed- 
ucation and experience in any of 
the fields listed below are invitt d to 


correspond with us 


DEGREE 
Aecronaut 
ics, Mechanical Engineer, Physic: 
Mathematic 


Klecti ( il Engineer, 


‘ lf noiner? \erodynam- 


EXPERIENCE SYSTEM De- 


velopme nt, Sunthe ) pe ration 


Analy « AEROPHILYSICS « COMPUTER 
DESIG lnalogue, Digital « MATERI- 
ALS & PROCESSES ¢ INSTRUMENTATION 
Telemetry, Transducers, Record 
ing, Recovery « DATA PRO ING 
System Le qi Lnalyst Pro 


ming * GUIDANCE —-Inertial Guid 


ance, Component Development e« 
TECIINICAL WRITING e FIRE CO 

rRUCTURI Thermodyi 
Electrical: Design, 


De 


ee ee a a eee ew owe eo 


ee 


John Watt, Room O10-14 


MISSILE & ORDNANCE SYSTEMS DEPARTMENT 


GENERAL @@ ELECTRIC 


3198 Chestnut § 


treet *« Philadelphia, Pennsylvania 





EMPLOYMENT OPPORTUNITIES 


Admiral. 


has specific openings 
for experienced engineers in: 


RADAR 


AVCO Pee wen CORP swt L BAND 


Project level work on L band radar and 
beacon coding, decoding, and pulse train 


WO | eee en gone Se 


. ‘ 7 AIRBORNE RADAR 
i f I X band range An experienced man 


it project level to improve and modify 


AU LM ) existing systems and to contribute ideas 


for proprietary systems 


RADAR DESIGN—ECM 
Offers Engineers Many Advantages! fo analyze, develop and design advanc 


radar techniques and electronic Counter 


measures 


Career-minded men with several years 
specialized experience are invited to join 
our rapidly expanding programs in com 
munications projects On-the-job train 
ing for junior and intermediate engi 
cers 


Current openings offer excellent income 
ind employee benefits including retire 
ment plat paid group insurance and 
tuition refund plan plus ideal 
onditions 


in engineer with qualifications 

of these fields explore your oppor 

tur with Admiral today Write Mr 
lrer Wecker Personnel Manager 


Admiral Corporation 


800 W. Cortland Street 
Chicago 





a ee. 


[wRB| graduate 


WHEN THE PILOT CAN’T SEE 


‘“‘Volscan’’ BRINGS work? 


: HRB offers the young engineer 
Him Down . . . SAFELY! SURELY! and physicist a sound beginning > 


in the electronic field. The com-| 
One of the major advances in aviation history is “Volscan”. This remark pany offices are located just aj 


able electronic device enables the pilot to come in even though hi ' few minutes walk from the cam-~ 


ae vhere he | ! \ he } roing Wouldn’t you like to play 1 part i pus of the Pennsylvania State 
this? If so, we have top openings for e1 University where you may join 

many others of the HRB staff in’ 

doing graduate work in your 


: a iad specialized field. The University, — 
Guided Missiles 6. Communications sais in the top ten of cai 


Computer and Analytical waa neering training, boasts a swim- 


Services . ; ming-pool-type Nuclear Reactor, 
Design and Development 1. Airborne Fire Control one of the few in the country. 


Programming and ° 
Appllcatior : Along with the proximity of the 
Ground Radar 8. Airborne Defense University, HRB offers excellent 


Air Traffic Control 9. Servo Mechanisms salaries and generous benefits. 


Antennas & Micro-Waves 10. Transitorized Equipment Fonmppication {ecm ata 
Pechnical Personnel Office 

Haller, Raymond & Brown, Ine. 
ut where Mr. Nick M. Pagan, State College, Pennsylvania 


major 


coma Kmployment Manage1 ie — 


HOW TO BE THE HAPPIEST CREATIVE 
aa pone ENGINEER IN CALIFORNIA 


paid AVCO Manufacturing Corp. Engineers (E.€., M.E., Mfg., Sales) can 


have the kinds of jobs that creative 
Crosiey Division . men dream about. Top salaries and 
benefits. Suburban locations in Fuller- | 


SEND A RESUME TO LH50 ndal ilford Road j ton, Newport Beach, Richmond, or 


ition expenst 


Palo Altec 
Write Beckman Instruments, inc, 2999 W. 6th Street | 
Los Angeles 5, California. Ask for Career File 52-1 | 
— 
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EMPLOYMENT OPPORTUNITIES 


PRIME CONTRACTORS 


to the ARMY for HAWK | 
to the NAVY for SPARROW III 


Raytheon’s reputation for outstanding engineering and its ability to 
deliver has brought many major defense contracts. An already 
expanding Missile Systems Division needs junior and senior engineers 


to speed up the vital work being carried on here. 


The progress of these engineers will be limited only by their ability. 
Raytheon pays well to start, and as a youthful, dynamic company it 
provides excellent opportunity for growth. You will be associated with 
leading scientists and engineers in an informal atmosphere that 
encourages and stimulates creative ability. Financial assistance is 


offered for engineering courses. 


Our plants are located in suburban Boston allowing a choice of urban 
or rural living. The area is famous for climate, recreation, education, 


culture, research and medicine. 


If you have experience and are interested in guided missile 


systems, we have openings in 


Circuit Design Electronic Packaging 

Microwave Test Equipment Design 

Antenna Design Specifications 

Systems Engineering Tube Applications 
Infra Red 


RAYTHEON) Azeee" 


OIVIGION 


————EEE 


BEDFORD, MASS. 


ELECTRONICS January | 





EMPLOYMENT OPPORTUNITIES 


engineers scientists > there are LEADERS OF MEN and LEADERS OF IDEAS 


and a satisfaction in them both. In an organization as diversified as General 
Advanced Circuits + 


Electric, one would be unthinkable without the other 
Communications « 
Computers « Data From its inception, the purpose of General Electric’s Electronics Laboratory 
P p ; Dielectri has been to gather these leaders of ideas, over two-thirds of whom possess 
se adam om a advanced degrees. We've given them all the resources and research facilities they 
an agnetic Materials « 


Diel aM et would need and then, left them alone 
electric and Magneti 

; : e ° : Currently we are working on some of the most interesting and advanced concepts 
Devices +» Microwave 


Techni Rad in electronics — military systems, advanced circuits, communications, computers, 
ecnniques « Radar « 


: : radar, to name just a few 
Semiconductors « Solid sill 
State * Systems You will like the environment, the level of work, the opportunity for technica 


pies growth (including Laboratory sponsorship of advanced study at local 
Analysis + Thermionics » universities) and the professional caliber of your associates 
TV Systems + 


Beautiful campus-like Electronics Park is located in the heart of upstate 
r 
emai ieesan ag New York which provides splendid living conditions 


Opportunities in applied research and advance development are available for 
qualified Electronics Engineers, Physicists and Mathematicians with MS or PhD 
degree or equivalent 


Apply in confidence to General Electric. Please include your age, training, experience 
and professional reference 


Mr. Roy R. Solaski, Electronics Laboratory G fF N E A L &B t LE C T Q j e 


Syracuse, New York 


ELECTRONIC DESIGNER 


Development and design of industrial 
measurement and control equipment for 
the continual process industries. Unusual 


opportunities in a rapidly expanding firm 
and industry for personal growth through 
technical “know how’ and hard work. 


perience, Serve cad feedback ‘experience 

YOUR MAXIMUM POTENTIAL? || i:2"sscicrurais os 
J) ndustrial 

WNjucleonics 


CAPA aAarian 


No matter what your ability, you MUST HAVE the job opportunity and 
the BEST of TOOLS and FACILITIES to develop your talents to the fullest 


Se a cia oe 2s ELECTRONIC ENGINEERS 
nvestigate the Environment created at or its dvance¢ Jevelopment 
Programs on Missile Guidance and Aircraft Fire Control Systems PHYSICISTS and related 


TECHNICAL PERSONNEL 
OUR ENVIRONMENTAL LABORATORY Bs ms Ph.D 


ersatile laboratories in the e VIBRATION TESTING Salaries $5,000 to $15,000 | 


he proce ot a Mayor Many openings listed here with private Industry 
We feet plant © COMPLEX WAVE ANALYSIS universities and government divisions 
person or send resume. No placement fee 
LOW TEMPERATURE—ALTITUDE 
HIGH TEMPERATURE 
NEW YORK STATE EMPLOYMENT SERVICE 
RELIABILITY EVALUATION 119 Fifth Ave New York 3, N. Y 


e INSTRUMENTATION 


Aoply in 


ENGINEERING & SCIENCE UNIT 


A highly specialized placement service 


New Advertisements 
received by January 2nd will appear 


THE ELECTRONICS DIVISION | in the February issue subject to space 


limitations 


G £ 4 g x Al MOTORS Corporation | Classitied Advertising Division 


ELECTRONICS 
FLINT 2, MICH, MILWAUKEE 2, WIS. P.O. Box 12 New York 36, N. Y 


Mr. John F. Heffinger, Supervisor of Technical Employment 
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EMPLOYMENT OPPORTUNITIES 


BE HAPPY... 
--eGO BERKELEY! 


"Rs 


TANFORD 


If you've looked around much for a 


en ae chose Stromberg-Carison 


solemnl you moon on a 


silver platter. At Berkeley, we're 


fresh out of moons. But we can de for opportunity ees 


liver something you won't find every 


eee rate place to work — maybe you should, too” 


can relax here and 
satisfaction in your work. Nobody 
breathes down your neck all the 


stromberg-Carlson offered me and my family so 
stuffed shirts were kicked out long 


much more than a good alary plus bonus and 


ago. This is a fast-growing company, 
a flock of fringe benefit that | couldn't say Countermeasures 


and you'll have plenty of responsi 
bility and a chance to move ahead anything but “When do I start? 


Data Systems 


rapidly. Our engineers work in new, There's the Company itself—sixteen times big- 
comfortable quarters, completely ger today than in 1940—and now a division of Digital Techniques 


equipped for research and develop the headline-making General Dynamies Corpora | Electro-Mechanical Desion 
‘nt or he é we shi » aC , ; / as 

ment. You'll be paid well, share in haiti, Che teak ct St Gein iene k 

the profits, and receive many other 


benefits. Most of all, though, you'll tlone convinced me that here is probably the Infrared 


F : . aaa hottest” electronic dust America tod: 
he happ ou made the change i rom industry im merica 1) Laboratory and Test 


We shouldn't have to say much Of course, there’s Rochester, and its surround 
Engineering 


ibout the San Francisco Bay area ings. Right in the heart of the Finger Lake 
If you like living, you ought to try only four hours from the Adirondacks. Home of Microwave Circuits 
t » Oh ri ) 

it here. Our plant in Richmond is the Eastman School of Music and Eastman Thea 


just 22 minutes from the nearest Navi onal System: 
tbl , tre; of world-famous park of no less than thir vav gational nyst -" 
ci ne Ca 


Basicall we're looking for effec teen golf courses; of schools and shopping cen Radar 


tive electronic circuit designers. We ters unrivalled in the East; of seientifie indu 


Transistor neering 
need analog computer design tries whose engineers turn up as your next door ani , Engin INB 
engineers, computer applications en neighbor Communication Systems 
gineers, field engineers with trouble But above all there opportunity, As the chap 


, xnNe > > 3 c¢ » Syctam: 
hooting ‘ perience indu trial ho hire d tie put it Thi ! the pot for men Mi . stl Guidance ry ste Ms 


systems engineers, and electronic 
vho are either stymied in a litthe company, ot 


technicians. Wc also need men with systems Test Equipment 


experience in new techniques, such buried in a giant Opportunity, that it- ne 
as transistors or magnetics, and in limits to individual initiative and accomplish Writers—Technical 


such spec ialties as microwave uhf, ment—and with all that « ‘pansion there ure i Con ponent: and 
4 ' toc 
nuclear radiation detection oing to be a lot of promoting! Brother, here 


Specifications 
For details. write or phone a place where I can deve lop! Why not cheek my 

HARRY McELrRoy conclusions? Start with a brief note to 
Personnel Director 


RoW. Holmes, Mlectronic bngineering 


Berkeley isin ccosnsa +«=| STROMBERG-CARLSON COMPANY 


a O'rvisStown orf CENERAL OVNANMICS CORPORATION 


F © LANDSCAPE 6.773 


16 Carison Road, Rochester 3, N.Y. 
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EMPLOYMENT OPPORTUNITIES 


You'll live in a clean, progressive, thriving 
community . a city of beautiful homes 
and broad tree-lined streets . a cultural 


and recreational center of the Midwest. The 
way of life is pleasant and relaxed. It’s the 


kind of town you like to raise a family in OF ENGINEERS 


You'll write for the creative leader in elec- 
tronics. There'll be a sense of accomplish- 
ment and satisfaction in your work. A feeling Or of 
of contributing in a major way to the ad- 
vancement of the science of electronics. And, 


io learn and advance yourself technically ft | HIGHLY TRAINED TECHNICIANS 
electron 
The cen y. edar Rapids, lowa for your Personnel Program? 


The job technical writing. 


Check into the opportunities Collins offers 

technical writers, in the fields of 
Microwave Relay SSB Systems Guided Missiles We offer a free booklet especially 
Navigation Systems Computers Radio Astronomy ; 
acoeieentaaiiies Seis Gontesl dcnctent prepared to help you solve this 

Systems Radar Systems Equipment problem. It is called the “RESER- 


Collins offers you top salary, rapid advance- VOIR of ENGINEERS and TECHNI- 
ment, company benefits, liberal moving ex- CAL MEN.” 


pense. Electrical Engineers or Physicists are 
desired. Actual writing experience is not 
necessary. U.S.A. citizenship is required This booklet shows, through a listing 


Positions also open in Dallas and Burbank of the major job titles held by read 


pe 
ers of McGraw-Hill Publications, 
how these men are gathered in con- 
venient, compact groups that you 
can economically reach with your 
advertising. Here are no huge, 


swollen circulations, with expensive 
Send resume to: price tags where maybe not one 
Industrial Relations Director reader in a thousand would have 
COLLINS RADIO COMPANY the necessary job qualifications. 
Cedar Rapids, lowa 

In a recent advertisement one of 

the leading aircraft manufacturers 

restated a well known, but seldom 

practiced principle: 


ENGINEERING OPPORTUNITIES | +i, c-cd enainer i 


one specialty can be retrained in 
almost any other engineering spe 


Aircraft Radio Corp., the industry's leader in avi- cialty with a minimum of time and 
onics for over 30 years, has openings on its staff effort expanded. ’ 
for forward thinking engineers in the following 


It is one of the purposes of this 
fields: booklet to show how you can best 
reach men specifically trained for 


& TRANSISTOR CIRCUIT your needs or technicians who can 


be easily and quickly retrained 


PROJECT ENGINEER 
@ SERVO AND INSTRUMENT ENGINEER wan cancer iaaieun ae 
& ENVIRONMENT—TEST ENGINEER pag ne 
™ COMPONENTS ENGINEER oa 


@ CHIEF ENGINEER TO HEAD SERVO AND McGraw-Hill 
NSTRUMEN! DENS. Publishing Co., Inc. 


@ ADVANCED TECHNICIANS 
Classified 


WRITE OR CALL COLLECT: Personnel Manager Advertising Box 12 


@® AIRCRAFT RADIO CORPORATION | °” 


330 West 42nd St., 
BOONTON, NEW JERSEY Deerfield 4-1800 Ext. 238 New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


opportunities in If you’re seeking a top career 


MG ina UNIQUE location— 


RESEARC M4 Look to FTL ... where you work, live and relax 


in beautiful suburban New Jersey ... only minutes 
away from New York City’s wealth of scientific, 


The Operations Research Office of The - alec ds 
Johns Hopkins University offers exceptiona cultural and entertainment facilities 
»pportunities for scientists who prefer the 
challenge of operational problems of u 

sual scope and diversity to routine desig Mountains, lak ’ beaches, fishing, boating, golf 

nd development work » things a man and hist imily enjoy are within easy 
sf cerrent research progam has ope 2ach of the “FTL Community 
' c P f, r ctr « r 

ys for men qualified in elect » ane At FTL you work in country-like atmosphere in one 
cs who are particularly interested in 
{ America’s great research and development centers 


®@ Mathematical Analysis vith leade 


“rs in electronics with every opportunity to 


Det Y r catio 
ee ee build a stable and rewarding career as a member of 


tographic, acoustic frar : 
techniques to military probler the world-wide IT&T Engineering Team 
Military communicatio systems FY a provides group insurance, company paid medical 
g, analysis and evaluatic 
ee . , and pension plans, tuition refund and many other em 
@ Electronic Countermeasures Analy 
pl yee benefits 
Please senc yur ume t Write today for inf sation on any of the following 


° + ' 
ae interesting assignments now *n at Federal Telecommu 


THE OPERATIONS RESEARCH OFFICE nication Laboratories, Nutley, New Jersey 


THE Radio Communication Systems * Traveling Wave Tubes 


JOHNS HOPKINS Electronic Countermeasures * Air Navigation Systems 
UNIVERSITY Antennas * Missile Guidance * Computers 


Transistors and other Semiconductor Devices 


7100 Connecticut Avenue Telephone and Wire Transmission Systems 


Chevy Chase, Md. 


Electronic Electrical | SSeqmum 
ENGINEERS 


If you are interested in gaining divers 
fied experience as well as utilizing your 
creative ability, our expanding Research 
and Development projects in ELECTRONK 
COMPONENTS offers you this opportunity 


The COMPONENTS field is one of rapidly 
growing importance, and our staff is cur 
rently engaged in projects involving Ma 
terials Fundamental Design Measure 
ments, High Temperature Application, and 
Reliability Problems. Positions are avail 
able at all levels of professional attain 
ment and participation in these and other 
projects should be particularly interesting 
to engineers who desire breadth and va 
riety in their profession O, FTL’s East Coast Laboratory, Nutley, N. J 


only 28 minutes from New York ¢ ity 
Advantages of employment at Armour Re if you prefer 


search Foundation include tuition free 
graduate study generous relocation al me eee eee 
lowance, as well as competitive pay and CALIFORNIA— t i 
excellent working conditions MAIL THIS COUPON TODAY 

®@ Opportunities for relaxed living 


deral Telecommunication Laboratories 


00 Washington Avenue, Nutley, N. J 


If you are interested in this excellent and career-building also available at 


opportunity to advance professionally FIL’s West Coast Laboratory with 
please write 
openings in Digital Computers, Iner- 


Please send literature describing opportunities 
tial Navigation Systems and Infra 
Red Systems. Write to 15191 Bledsoe 


St., San Fernando, Cal 


enefits at FTL, in Nutley, New Jersey 


J. A. Metzger 


ARMOUR RESEARCH FOUNDATION 


of IMlinois Institute of Technology 


Name 


Address 


10 West 35th St Chicago 16, Illinois City State 


f 
i 
I 
! 
I 
I 
! 
I 
I 
! 
I 
I 
! 
! 
I 
I 
l 


OPPORTUNITIES ALSO AVAILABLE 


IN TUCSON, ARIZONA Federal Telecommunication Laboratories 


A Division of INTERNATIONAL TELEPHONE 
AND TELEGRAPH CORPORATION 
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EMPLOYMENT OPPORTUNITIES 


UNUSUAL Engineers Needed for Research 


OPPORTUNITIES and Development Positions in the 
AT ARMA 


New long range projects assure not only 
challenging, high-level creative work, but 
security and job stability as well. Excel- 
lent starting salaries plus all the resort 
ond cultural advantages of suburban hydrodynamics, acoustics, electronics, network theory, servomechanisms, mechanics, infor 
Long Island living 


Design of electronic instrumentation for underwater ordnance, including high gain ampli 
fiers, conventional filters, power amplifiers, oscillators and detectors in the ultrasonic 


range 


Analytical and experimental treatment of scientific research problems in the fields of 


mation theory and noise analysis including analogue and digital computations 


DIGITAL COMPUTER ENGINEERS / 
f tran t zed digital « jutersa to Design of transducers, fundamental problems in underwater acoustics involving trans 

gat and M j iid 

n Computer Appli mission, attenuation, reflection, etc. Problems in sound control and noise reduction. Acous 

Dyna 


‘ tical aspects of systems research including operations research and feasibility studies 


nd Field Evaluation 


TRANSISTOR CIRCUIT ENGINEERS f 


eatione in, Fire Conteons Navigation sad EXCELLENT WORKING CONDITIONS 
computing techsiques, LIBERAL VACATION POLICIES 

surg in the fcttowing arson’ Bysteme Anaya OPPORTUNITIES FOR GRADUATE STUDY 
quirements, error, analysis. | Project Bag! UNIVERSITY FACULTY APPOINTMENTS 


G 


Send Resume to ARNOLD ADDISON, Personnel Director 


STION & ANALYSIS ENGINEERS 
required j na for 


Crenera Plant 


THE PENNSYLVANIA STATE UNIVERSITY 
ORDNANCE RESEARCH LABORATORY 


UNIVERSITY PARK PENNSYLVANIA 


a a aan an a aa ae ae eae ee eee eee eee eehaeahaea @ - 4 & & 


MISSILE GUIDANCE SYSTEMS ENGINEERS 
to work n the areas of tem Synthesis 
(mathe sticeal A functional) stem Analy 
ela and Fvaluatior dynamic 4 

ter Inatr enta n Syater 

(electrical & mechanical compatibility 

tem In-Plant Test. Degree in E.E., 


oe "= | [Man Hunters 
: .... AATTENTION! 


ELECTRONIC SYSTEMS Advance tema 
anal init researel n the flelda of: Hadar 
Counte ca ve ; € Navigation 
Com nie M.5 or 
Php with en experience n military 
alrborne 


When you are in need of specialized men for specialized jobs from general 
managers to supervisors--contact them through the EMPLOYMENT OPPORTUNI 
TIES SECTION of McGraw-Hill publications 


rill out and matl the coupon to indicate 
vour intereat in ivy Of there johe Or 
simply check the aecond bow tf you would 
like ty recetwe a free copy of ‘AN 
ANSWER RE: GUIDANCE containing 
five techni papera diacuasing important 
qgueationa relating to Inertial Navwigation 


The EMPLOYMENT OPPORTUNITIES SECTION is the national market place for 
those wanting the services of men in technical, engineering and operating 


apacities in the fields served by these publications 


i 

i 

i 

1 

i 

i 

a 

i 

i 

i 

i 

§ AMERICAN MACHINIST ENGINEERING AND MINING JOURNAL 
g AVIATION WEEK ENGINEERING NEWS-RECORD 
BUSINESS WEEK FACTORY MANAGEMENT AND 
B CHEMICAL ENGINEERING MAINTENANCE 
f= CHEMICAL WEEK FLEET OWNER 

§ COAL AGE FOOD ENGINEERING 
1 

i 

' 

i 

i 

z 

i 

i 

i 

i 

i 

i 

i 

i 

i 

» 


Fee eee ee eee ee ee ee 


MFP AD 


Division American Bosch Arma Corp 
Roosevelt Field, Garden City, lL. 1., N.Y 
Technical Employment Dept. £-674 


CONSTRUCTION METHODS AND EQUIPMENT NATIONAL PETROLEUM NEWS 
ELECTRICAL CONSTRUCTION AND NUCLEONICS 

MAINTENANCE PETROLEUM PROCESSING 
ELECTRICAL MERCHANDISING PETROLEUM WEEK 
ELECTRICAL WHOLESALING POWER 
ELECTRICAL WORLD PRODUCT ENGINEERING 
ELECTRONICS TEXTILE WORLD 


The men you need are the men who read the 


EMPLOYMENT OPPORTUNITIES SECTION of 
McGRAW-HILL PUBLICATIONS 


P. O. BOX 12, NEW YORK 36, N. Y. 


ADDRESS 


crry ZONE STATE 


Se @S Se ae ee ee ee eee ee 
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EMPLOYMENT OPPORTUNITIES 


Admiral. |; 
has specific openings HAPPY 


for experienced 


engineers in: COMBINATION 


Television ” 
Military and RAYTHEON’S WAYLAND LAB 


and 


Civilian —CHALLENGING WORK— 


UHF RECEIVER DESIGN 


eats Our success in obtaining prime, long-range con- 


front ends and I | 
television systet 


tracts for Aircraft Weapons Systems, major De- 


cisely eiuniuiiaa fense Radars, Fire Control Systems and many 


Yo design tuners for UHE and VHF sys others provi j j 5 
sehen. roommate yew beens s provides lasting and challenging oppor 


tunities for good Systems and Design Engi- 


neers who are ready, willing and able to work 
DEFLECTION CIRCUITRY 


Wik expecinns ia é ‘ on some of the most advanced radar and 


weapons systems being designed today. 


EXPORT TELEVISION 


-PLEASANT LIVING-- 


Wayland and the surrounding territory consti- 
tute a select residential area where an acre- 
per-house is the rule. History records these 
towns—Lexington, Concord, Sudbury, etc. 

as having famous beginnings; just the right 
amount of modern progress blended with this 
background renders them ideal for relaxed 


and pleasant New England living. 


end resume to 


Cn Radar Professional Personnel 
Box 242-F 


Admiral Corporation Raytheon Manufacturing Company 


WAYLAND LAB Wayland, Massachusetts 


1B0C vy t i Street 
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EMPLOYMENT OPPORTUNITIES 


TIME FOR A CHANGE 


TO A BIGGER POSITION 
BAIRD-ATOMIC WANTS 


PROJECT ENGINEERS. 


If you prefer thi 
isfaction of 
project from 
erse requirement 
public contacts and will travel as 


If you 
leading 
offering community 
for advanced study at Harvard and MIT, 
20 minute drive 


nity 


just ¢ 


Apply 


Ine 


replies 
inquit y 


33° University Rd 


Spectroscopy © Infrared Absorption Spectros 
& Measurement @ Elec 


| Countine Transistor Cire 


vity Detection 


try 


responsibility , enjoy the sat 
following the development of a 
tart to finish, can meet the di 
of project work, can handle 
necessary 


vork inCambridge, Mass. 
center of England 
advantages and opportu 


vould like to 
electronic 


AY 
iINCGW 


from Boston 


to the Personnel Director Baird-Atomi 
Cambridge, Mass. All 
will be held in strict confidence. Your 


Is invited 


‘Baird —-Atomic Inc. 
33 UNIVERSITY ROAD, CAMBRIDGE 38, MASS. 


~ nobody 
pote 
("lost in the 


\chuffle’ 
at 


. 
GENERAL PRECISION LABORATORY is organized in 
small engineering groups where everyone has a 
chance to use initiative, assume responsibility, show 
what he can do 
Results tell the story. Just one example: GPL 
engineers Doppler and developed the 
AN APN .-66 air navigation systems that are the most 
accurate airborne systems in operation today 


harnessed 


At GPL you'll have freedom from administrative 
routine, and enjoy the satisfaction that comes with 
using facilities as up-to-date as they come. Because 
GPL is a member of the nationwide General Precision 
Equipment Group, you'll share in numerous added 
employment and professional benefits. And remem- 
ber—you and your future will never be lost in the 
shuffle 

if you have the skill and imagination we need— 
and if you want personal recognition and opportuni 
ties to grow in your profession-—send your resumé to 
Richard E. Hoffman, Employment Manager. Interviews 
can be arranged in advance at any time, including 
weekends. Security limits us to U. S. citizens only. We 
will pay the expenses of qualified applicants to come 
for an interview. 


RADAR NAVIGATION AND BOMBING SYSTEMS 
(Doppler & Inertial) 

Research « Development « Applications 
Systems Analysis * Systems Test 
Administrative Engineering « Mechanical Packaging 
Field Engineering « Technical Writing 


Production Follow-up 


Computers * Servos ¢ Microwave Techniques 
Pulse Circuitry ¢ Transistorization 


General Precision Laboratory Incorporated 


63 Bedford Road, Pleasantville, New York 


| 


A BUBBIDIARY 


In the heart of Westchester County 


GOODYEAR ATOMIC 
CORPORATION 


POSITIONS NOW OPEN 
IN 
PLANT ENGINEERING 
PRODUCTION 
DEVELOPMENT 
FOR 


ENGINEERS 
CHEMISTS 
TECHNICAL WRITERS 
METALLURGISTS 
STATISTICIANS 
PHYSICISTS 


POSITIONS OPEN ON SEVERAL 
LEVELS OF RESPONSIBILITY 


FORWARD COMPREHENSIVE 
RESUME TO: 
EMPLOYMENT DEPARTMENT LL 


GOODYEAR ATOMIC 


CORPORATION 
BOX 628, PORTSMOUTH, OHIO 


new Staco 


AIRCRAFT COMPONENTS DIVISION 


ialified elect 


sing, prore 
irate with almlity 


STANDARD ELECTRICAL 
PRODUCTS CO. 


NEED ENGINEERS 


Place an “Engineers Wanted” ad- 
EMPLOYMENT 


section. It’s an 


vertisement in this 
OPPORTUNITIES 
inexpensive, time saving method of 
selecting competent personnel for 
every engineering job in the Elec 
tronics industry. The selective circu- 
lation of ELECTRONICS offers you 
an opportunity to choose the best 
qualified men available throughout 


the industry 
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COLOR 

TELEVISION STANDARDS 

States the nde ing factors relating to f 
prac 

pe ance, and FUt ile and gula Selected 

Papers and Records of the National Television System 

Committee Edited by Donald G. Fink, Vice-chairmar 


NTS 1950.52 Director of Research, Philco Corpora 
ti 520 pp 60 itlus., $8.50 


INTRODUCTION TO 
ELECTRONIC ANALOGUE 
COMPUTER 


pris I peration and a 
procedures 1 
ation Empha 
and 1 
Wass, Supt. of the Dynami 


Royal Aircraft Establishment, Farn 
England 237 pop 149 ittus., $6.50 


puting elemen 

e fa By C. ALA 
Analysis Division 
borough 


TRANSMISSION-LINE 
THEORY 


Systematic igh trea ent f theory 
f ranamis mus l Proceed from 
ce es and de he nven 
equations together with the 
whstanta and all app 1 na in 
ed ‘ ilation s sufficiently general to permit 
jalysis of end effects and discontinuities asx well as the 
! ¢ usually treated properties By R. W. P. King, 
Gordon McKay Prof. of Applied Physics, Harvard Univ 
525 pp. 629 iltus., $12.00 


Prortssionat QUESTIONS 


NGINEER’S AND 
EXAMINATION ANSWERS 


Over £00 questions and compute Sm 
swers to help engineers pass : - 
license examinations Covers mechani 
trical, civil, and chemk al engi 
and includes engineering 
economics and land surveying —_ 
questions suitable for all states u 
has worked on New Jersey exami 
: 19 years. By 
462 pp.. 234 


cal, cle 
neering 


thor 
nation preparation for 
William S. LaLonde, Jr., 
itlus., $6.50 


10 DAYS’ FREE TRIAL 


cGraw-Hill Book Co, 
27 West 4ist St 


ince. Dept. FL-t 
» New York 36, N.Y 


hecked below f 
peroval. In 10 days I w 
f le 


Color TV Standards $4. ° 

Elec. Analogue Computers $F 

Transmission-Line Theory $12 
Prof. Engr. Ques. & Ans 


For price and terms outside U & 
Write McGraw-Hill int'l, Nw Y. ¢ 
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EMPLOYMENT OPPORTUNITIES 


Career Opportunities 
in BOSTON 
are better 


than ever! 


Long range research, engineering and production pro- 
grams at and 


unusual career Opportunities in the instrument and semi- 


Honeywell in Boston have created new 
conductor fields. In addition to professional and financial 
advancement, these career opportunities offer the recogni- 
tion that goes with working in a small compact engineering 
group of an autonomous division and advancement through 


association with the world’s largest producers of automatic 
controls. 


Gyro and Accelerometer Design Engineers 

Data Handling Amplifier Design Engineers 
Electrical Design Engineer for Automation Equipment 
Semi-Conductor Engineers for R & D and Production 


Chemical, Mechanical, Metallurgical Process Engineers 


Write Mr. F. L 
olis-Honeywell 
Road, 


Mannix, Personnel Director, Minneap- 
1400 Soldiers Field 
or call ALgonquin 4-5202 


Division, 


Mass., 


Boston 
Boston 35, 


nOntrmt | 


Honeywell H 


BOSTON DIiVIS!tON 





EMPLOYMENT OPPORTUNITIES 


S ye ELECTRICAL — 


taf Guidance 


' System 
caf Be Be Program 


a 


Inertial 


bite in the f 
rtial Guidance 
rsatile laboratories in the 


field and 


with the finest 
acalitue New plant being 


as a part of Major, Permanent, 


Recent EE, ME 
Graduate 
Inquiries 

Also Invited 


THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


FLINT 2, MICH. * MILWAUKEE 2, WIS. 


Mr. John VT. Hefflinger 
Su} ov of Technical Employment 


ctronic Engineers 


P¥our abilities & ambitions are stymied, 


Orgitay COMPUTER 


war ltre 


sy 
ee od 


PONCA CITY, OKLAHOMA 


your time is valuable in research at 


SEND DOETAILED RESUME TO PERGONNEL DIVISION 





Excellent growth 

opportunity with 

expanding division of 

AAA-1 company serving 
Industry and Government with 
custom-built Automation Systems 


SUPERVISORY & PROJECT LEVEL ENGINEERS 
ALSO, SENIOR TECHNICIANS 


3 to 5 years’ Solid Experience Background in 
¢ DIGITAL SYSTEMS 
e PULSE TECHNIQUES 
© CIRCUIT DESIGN 
TOP SALARIES plus OVERTIME 


Convenient Location Near 


ony aeeiagal con iai: 
Call: WAtkins 4-3630 og 
: 76 Ninth Avenue, WN. Y. C. 





FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


etal 


The Me Grau Hell 
fic e Fisienisill Vou. 


ATLANTA 
odes-Haverty Bldg 


WAI ni 
R. POWELL 


BOSTON, 16 
350 Park Square Bidg 
HUbbard 2.7160 
H. J. SWEGER 
CHICAGO, 11 
530 No. Michigan Ave 


MOhawk 
Ww HIGGENS 
J. BRENNAN 


CINCINNATI, 37 
1825 Yorktown Rd 
Swifton Village, Apt. 2 


REdwo 
G. MILLER 


CLEVELAND 
1510 Hanna Bldg 
SUperi« 1.7000 
W. SULLIVAN 
DALLAS, 2 
Adolphus Tower Bid 
& Akard Sts 


4 


Rive 
G. JONES 


DETROIT, 26 
856 Penobscot Bldg 
WOodward 2 
W. STONE 


LOS ANGELES, 17 
1125 W. 6th St 
MAdis 
Cc. DYSINGER 
[ McMILLAN 


NEW YORK, 36 
330 West 42 St 
t¢ ' 
HENRY 
COSTER 
R. LAWLES 
a HATHAWAY 


PHILADELPHIA, 3 
17th & Sansom St 
Rittenho 
E. MINGLE 
H. BOZARTH 


ST. LOUIS, 8 
3615 Olive St 


JEffe 
W. HIGGENS 


SAN FRANCISCO, 4 
68 Post St 


DOuglas 2-4600 
R. ALCORN 


ELECTRONICS 





EL 


RESEARCH AND 
DEVELOPMENT ENGINEERS 


Career opportunities in Central 
of stable, 
Electronic 
B.S. or M.S. for 
advanced circuit design on audio 
recording, 
for 
and 
truments. 
for 


tesearch Laboratory 


growing company 
engineers with 
system magnetic 


transistor control circuits 


aircraft nstrumentation 
high 
Positions 


creative 


frequency ins 
offer 
work 


opportunity 
in stimulating en 
vironment. Send to: 

Frank V. P Professional and 
rechnical Employment Manager, 


THOMAS A. EDISON, 


WEST ORANGE, N. J 


COMMUNICATIONS 
ENGINEERS and TECHNICIANS 


EXCELLENT SALARIES 
MINIMUM PREREQUISITES 


ENGINEER §& Graduates with 3 years 
TECHNICIAN 


2 years technical school in 
communications and 3 

ation 

com 


resume 
aley 9 














years experience 


Kequire tnatall 
tperience with 
ated termina 
perience with 

tranemiasior 


Muat be 


adjustment and maintenance 
unication receivers and 6 
pment Also, men with el 
high-powered transmitters, « 
lines 


equi 


travel in Untied 
fiverecasa 


willin Ntatea and 


EMPLOYMENT OPPORTUNITIES 











RESEARCH AND DEVELOPMENT 
ENGINEERS 


For creative engineers with imaginative and analytical minds 
The 


levels of 


RAND Corporation offers positions demanding the highest 


initiative and ability 


Individual responsibility includes 


Equipment Integration, Theoretical Evaluation, 


Equipment 
Improvement, and Theoretical Implementation in complex Digital 
RAND engineers 


of 


Computer Controlled Systems fully oriented 


are 


the 


and they assume the responsibility for improving, revising, broad 


in the requirements, limitations and scope entire system 


ening and perfecting the complete project 


Academic degrees in the engineering sciences 


are desirable but no 


more important than a sound background 


practical experience and 


a demonstrated aptitude. Salaries offered are commensurate with 


ability and experience 


Onentation for successful applicants will begin in Eastern Massa- 


chusetts, and 


subsequent permanent relocation to Santa Monica, 


California, will be required. For further information or confidential 


interview, write to 


enclosing your detailed resume, 


John Creighton 


te RAND eonpoac 


Box 98, Lexington 73, Massachusetts 





Page Communication Engineers, inc 





710 Fourteenth St., N.W., Washington 5, D.C 








waar CARTE 


Means to an 


” "CAREER OPPORTUNITY” 


WE USE THEM a 
+} lifference 


And for a 


ELEC TRONICS PARK i 
in « ire bort 


th 
e 


TO: GENERAL ELECTRIC 
Electronics Pk., 
Syracuse,N Y 
ATT: Dept. 1-7-E 
Technical Personnel 


In the field of. 
Military Rad 
Multiplex Micr 
Mobile 
Communications 

Sern nductors 

lam interested in E 
Advanced Dev nputer: 

5 aA 


ten 4 


Rec 


Desig 
Field ‘ 


Televis 





Electronic En 


wave 


eivers 


OPPORTUNITY” 


ineer at General Electric 


and sale 


de 


taff 


nary productior in this area, a new 
organized to handle it a 


another 


partment 4 
' It in 


new p 


area ind a new management 


AND MANY « 


tior in ich ¢ Ww 


and 
department are 


taff at ble 


iper 
G-F 
ed de 


isory pecialist post 
drawn 
from the ex peric 


elopment etron 


i Park 
if a lt 
Mechanical 


etronic ex 


MS or 
Engines 


perience 


PhD de 
ring of 
end the 


write us person 


you have 


JOIN US NOW 
ree in Eleetrical or 
AND/OR els 
if you prefer 


nfidence 


ow or 


omplete e« 


FROM 


» & Radar 


NAME 


ADDRESS 


ectror Compone 


DEGREE 


GENERAL @@ ELECTRIC 
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EMPLOYMENT OPPORTUNITIES 


n@ equipment 


Do these pictures fit into your future? 


The experience of Prans-Sonics Inc neer who eeks fo improve his future 


in the development of airborne micro by becoming associated with a compan 


save clectronic systems and the cle sign where 


ind manufacture of precision tempera 
ou will have greater responsibilit 


working with a small, flexible int 
vrated group you will enjoys 


ture and pressure transducers has made 
it one of America’s fastest growing cle« 
tronic firms. The rapid expansion neces 
iry to keep pace with this progress has recognition and promotion that are 


created a number of long-term oppor not tied to seniority 


tunics in kes engineering posiuons 


then you should investigate one of the 


If 0 ire A Carver-conscious engi following positions 


ENGINEERING DEPT. —PRECISION 
TEMPERATURE & PRESSURE TRANSDUCERS 


RESEARCH & DEVELOPMENT DEPT 
AIRBORNE RADAR EQUIPMENT 


ELECTRICAL OR MECHANICAL ENGINEER 
ELECTRONIC ENGINEER 


Technical direction programming 
Overall responsibility and supervision of qualification 


and environmental tests 


for Field Test Program 


Write to Mr. Elmer G. Guilmartin or 
call collect BU rlingion all 


Trans- Sonics, Iuc. 


LEXINGTON 73, 


ELECTRONIC DESIGN ENGINEER 


jroup leader for 


advanced designs 


MASSACHUSETTS 


LOUDSPEAKER 
ENGINEERS 


for research, development & design of 


Public Address & Hi Fi * Loudspeakers & Enclosures 
UNIQUE OPPORTUNITY 


for creative men. Excellent future 
with progressive, long established, 
leading firm in loudspeaker industry 


Salary commensurate with ability 


Please send resume or telephone 
Personnel Director, WHite Plains 6-7700 


UNIVERSITY LOUDSPEAKERS, Inc. 


80 South Kensico Avenue 
White Plains, New York 


HUNVUVONVOUVAUTALVLUIAGL HL 


DO YOU NEED 
LNGINEERS 
WITH EXPERIENCE IN: 


Research 
Development 
Design 
Instrumentation 
Servomechanisms 
Missiles 

Audio Systems 
Control Systems 
Radar 
Computers 


Transistors 


Other Fields 


Place an “ENGINEERS WANTED” 
advertisement in this SEARCHLIGHT 
SECTION of ELECTRONICS. It’s an 
inexpensive, time saving method of 
selecting competent personnel for 
every engineering job in the elec 
tronics industry. The selective circu- 
lation of ELECTRONICS offers you 
an opportunity to choose the best 


qualified men available throughout 


the industry 


For Rates and Information 


Write: 


CLASSIFIED ADVERTISING DIVISION 


Box 12 


McGRAW-HILL PUBLICATIONS 


New York 36, N. Y. 


January 1, 1957 — ELECTRONICS 





CLASSIFIED A EA R c a i a e faa] A S F ei if | O N ADVERTISING 


BUSINESS OPPORTUNITIES 


UNDISPLAYED RATE 
BOX NUMBER 
DISCOUNT of 


1 NEW ADS 


her innot acces 


EQUIPMENT - USED or RESALE 


DISPLAYED RATE 


ADVERT 
30 
PMENT WANTE 


yed tyle 











BC-221 HETERODYNE 
FREQUENCY METERS 


i $35 
et 6 
b $05 
KA tA weigt 


FM SIGNAL GENERATOR 
1-208 


PRICK $1050.00 


HL 


{Ih | 
glanalDrtet: = 


BRITISH PUBLIC COMPANY 


With wide production facilities In light 
electrical and electronic flelds requires 
with an American Company with a view to 
facturing new products in the United Ki 


BO 4, | 





If there is anything you want 
that other readers can supply 


OR... something you don’t want 
that other readers can use 


Advertise it in the 


SEARCHLIGHT SECTION 


ECTRONICS January 1957 


We will buy the equipment listed below 
REGARDLESS of CONDITION! 


Special Price Paid For R.C. 286 Antenna 


JUNCTION BOXES 
CBY-62018—-CW-22081 


RELAYS 
5059R—-5058--5055--5053M—-5053 
A-18259-—Antenna Switching Relay Box 


TUBES 
35T 
450TL 


CBY-62008A—-CBY-23049 





Price Bros. Relay #10 
BG-AN-198—BC-408 


Eimac—-53A—-VT-127A—-WL-530 
750TH——15E 


TRANSFORMERS 
D 163248——RET. D 163250-——-D 163254 
D 165964—KS 9273-——KS 9012 
KS 9608-—KS 9602-—KS 9605 
KS 8984-—KS 9153-—KS 8983 


100TH--250TH 


D 162899-——D 183254 
AS 9536-——KS 9336 

KS 9117—-KS 9607 

X 330005-—-A 14987 


AIRCRAFT SPARK PLUGS 
RB-19R—-RB-485S2—-590 $2 
RB 5/5——RB 23-R—-RP-43-S 
AC-181—-AC-281—-RB-212 $2 
RZ-14-R—-R-214——RB 27-R 


613 S2-——RB 5/2 
63-S* —-64-S-—-LE-44 

RB-312 $2-—-RC-9R 
RB-23-—RS 19-2R 


RD 5/3-——-RB 5/4 
LE-45-—-1S-48 
RS-14-1R 
RN-5/3 


Will also purchase new or used magneto points. 


RADIO and ELECTRONIC SURPLUS 
14000 Brush Street ¢ Detroit 3, Michigan 
Phone: TOwnsend 9-3403 


ASSEMBLING 


Netherlands 


with modern machinery and test in 


Superior Vacuum Tube Patents 


5S. Patents 
practical 


Eleven U for sale or license. Cover 
5 per or 
for UHF, VHF, FM 


ifting Industrial Applications 


_BINNEWEG TELEVISION Oakland 18. Call! 


vacuum tubes 


Power, Trans Plant in the equipped 


struments has capacity over for the 


assembling of small and medium 
sized apparatus in the 


field The 4,000 $q 
big, and 1 


electronic 


"ENGINEERING DEGREES 


der and Postgraduate plant is feet 
E. E. Option Electronics 
Earned Thr uate Home Study 


Residential Courses Also Available 


PACIFIC INTERNATIONAL UNIVERSITY 
American College of Engi coring 
Hox 724 Holl od Calit 


year new 


ww 106 


Additional Wanted Advertising on page 414 





SEARCHLIGHT SECTION 


RADAR | 
P.P.1. REMOTE REPEATERS } RADALAB ' NC. MN-5 
V0.7” Upright | 


VE?” Table yoe F.M. 30-42 MC MOBILE RADIO SETS 
| 





VF 9” “B' Scope PPI 87-17 124th St., Richmond Hill 18, New York, N. Y. This set is ideal. For police, military 


VG 4’ Plotting Table w anywhere a compact reliable syste 


Vji-12” Upright Phone Virginia 9-8181-2-3 of communicatior desired. Power 
VK.12” Upright 


| ‘ is 5 atts Ss s le 
Doe eee ews a ap OVERSEAS CUSTOMERS CALL US DIRECTLY BY TELEX OVERSEAS Saas coowelad tneat te 12 UES. 
Ail lndleators are 1\@v 68 cy | TELETYPE TWX N. Y. *4-436) 


CARRIER EQUIPMENT 


SHORAN AN/ASQ-1 AIRBORNE MAGNETOMETER 


6 AN/APN-4 and AN-CPN Frecision di r oe 
erate The range i 10 miles with a 
racy oft ‘ Tr ‘ pment is widely used , — 
y Geological ca pane for prospecting and mapping 
Power input is |10v 400eyo and 24v DC : 
aed 
AN/GSQ-1 NAVY TYPE PF SPEECH SCRAMBLER ’ | - ; 


This is a unit designed to he 


MINAL ItiSv 230v A.C. t2v D.C 

CF-2 4 CHAN. TELEGRAPH AND TELE 
TYPE TERMINAL |1I5v 230v A.C i2v Df 
CF-4 4 CHAN. INTERMEDIATE REPEATER 
'i5v 230 A.C. t2v DE 

CF-4 CARRIER CONVERTER. Used to adapt 
the CF-i and 2 for operation on a imple 
wire trans tine instead of using spiral 4 
(i5v, 230v A.C. i2v D.C 

TH-| TELEGRAPH TERMINAL 


attached to either a radio or 





telephone circuit to scramble 
peech of code This equip o ‘ 
ment utilizes coded cards i . 
each terminal equipment. Un 
fess the opert rt iber 
’ ' t erty umbered is an airborne chart recording magnetometer 
card is inserted on the receiv 
The set consists of an amplifier, oscillator, detector 
ing end the speech can not be 
ead, chart profile recorde power supply The 
u rambled This provides an a 
guesliont orivaey eudem ‘ quipment has a sensitivity of 2 gamma. The AN 
- i ASQ-| records on an Esterline angus recorder dis 
of i it ut tern 
Electric ' ’ ere turbance in the earth's magnetic field An indicator 
provided that gives a bearing on a magnetic dis 
bance inputi bv DC Weight about 140 Ibs 


EQUIPMENT 


AN/CPN-.63CM Beacon 

AN/UPN.43CM Beacon 

AN/URC.4 VHF Rescue Set 

AN/TRC.-1I, 2, 3, 4, 6, 7 

AN/GRC-.9 Field Radio many other AN 
equipts 

SCR-191, 300, 499 499 508, 608, 808, and 
others 

TEST SETS from TS-! to TS-700 many tate 
Types 

PARTS SPARE and sets of equip. mfg. after 
1948, radar, radio and special types write 
NOISE MEASURING UNITS 


SCR-536 HANDI-TALKIE 


Freq. range ) Smo orystal controtied battery AN/APR-4 Search Receiver 


operated handl tatkie The range of this 


AN /APN-3-AN/CPN.2 Cr-i 4 CHAN. VOICE AND TELEG. TEt 


equipne is approximately miles, We oa The AN/APR-4 receiver is a precision laboratory 
upoly these sets to your specified trea. Com trument covering 44-4000 MC in 5 plug-in tuning RDO 
pletely reconditioned and guaranteed nits. The tuning units are calibrated directly ir 

WE CAN SUPPLY OVER 1500 eqacycles. A wide or narrow band width t.F. may NAVY SEARCH RECEIVER 

OF THESE SETS be selected in the receiver enabling pulsed signals vr. 

to be observed Outputs tor a pulse analyzer; pa earch receiver greatly improved 
daptor, ete. are provided. A tuning meter is also ver the APR4 | Ae geo ak . 
provided. Input H10v 60 eye APR.4 tuning units, but is much , 


AN/ARC-12 more versatile, having input metering, D.B 


. output meter automatio noise limiter and 
AIRBORNE 225-350 MC TRANSCEIVER i greater selectivity and sensitivity. The RDO is 


Silesia, sale deeatilin: Wieaeiae j , ; ecommended when only the very best will do 
hannel communication trom \e—iiiitti — Input 1 10v 60 eye 

226 3 0 me. 2 goerd shane ne 4 RC-1158 GROUND 75 MC 

AG leo w tate sot and ts MARKER BEACON TRANS 

the VWF version of the This is a 75 C Marker Beacon Ground Statior 
AN/ARC.1 and will 


« RDO is a very elaborate radar 


com ; This equipment comes mounted in a transport 
icate with the ART 4 


ing trunk The set can emit either inner, outer 
Ant ARC.44 ete. Output r airways signals The transmitter is erystal 
watt Input ie 28 VOC controtied. 110 Volts 60 eye Late USAF equip 


MINIATURE 


Type — 5687 


supply A #10, Twin Triode Tube 7 
INFRARED LIGHT SOURCE Brand New—Purchased from Orig- Special value ee 


perscope Part 14640 


INFRARED SNOOPERSCOPE TUBE 


TYPE 60% Converts 


Your inquiry 


will have 


inal Manufacturer. 


Laboratory Checked—Fully Guaran- If you mention this magazine, 


teed by us Production Quantities when writing advertisers Natur 


: : ally, the publisher will appreciate 
mW, ONI $7.95 Pod available. Immediate Delivery. Y publishe apprec 


L. Sat i ‘ $5.95 Py it... but, more important, it will 
IMAGE TUBE POWER SUPPLY Priced much lower than your present 


Part 450A i ! 


os ipply ¢ ‘ equipment cost. advertisers wants to each with this 


identify you as one of the men the 


. message . . and help to make 


Bov't. cost 466.00.- KLEIN & SCHWAB possible enlarged future service to 


CONDITIO $7.95 1 


McNEAL ELECTRIC & EQUIPMENT CO. 74 Cortlandt St N.Y. 7 N.Y FoR EG semter 


1746 Olive St Dept. E-1 St. Louis 8, Mo Beekman 3-5690 


r Inelude h With Ordera 
' ‘ orn c 10 Daya Cash 


AN CONNEC 


EAST DELIVERY maabeieiedeaeat LOW PRICES 


Let us quote on your requirements. 


: a) . : ‘@) ‘ ‘ 
All comply with gov- WOH ra One Cadmium or olive 


ernment specifications 99 MURRAY ST., NEW YORK 7. N. Y. drab finish. 
ve eT ae) 
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SAVE ON TUBES 


OA? 
OAIWA 
OAS 
oB2 
OB2WA 
OB3VR90 
OD; 
1AD4 
ELCIB 
1822 
1823 
1824 
1B24A 
1826 
1827 
1829 
1832 
1B35 
1B36 
1B40 
1842 
1844 
1B45 
1847 
1851 
1862 
1B6tA 
1N21B 
TN2I1C 
1N238 
1N23BM 
1N25 
1N26 
1N28 
1N31 
1N32 
IN38A 
1N40 
1N42 
1N46 
1N52 
1N63 
1N69 
P21 
1P24 
1P25C 
1P28 
P70 
Iv5 
1w5 
122 
2AP1 
2APIA 
2AS15 
2824 
2C33 
2C%5 
2C39A 


2CI9A sealed 


2€40 
2C42 
2C43 
244 
2046 
2€50 
2c51 
2€52 
2C53 
2021 
2021 
2029 
2&24 
2E—25 
2E26 
2€27 
2&32 
2641 
2H21 
2331 
24332 
23 
2334 
24°6 
2448 
2349 
24350 
24351 
2454 
2455 
2556 
2561 
2IJOIA 
2462 
2462A 
7K22 
2K23 
2K25 
2K 26 
2K28 
27K3 
2K RIA 
2K 538 


On NUN Hw ow 


n= 
SuUUUN aw ev 


75 
80 
75 
50 
50 
00 
50 
50 
75 

30 
00 
00 
95 
75 
00 
75 
00 
80 
50 
75 
25 
60 
00 
25 
00 
00 
00 
50 
00 
50 
00 
00 


5.00 


25 
32 
40 


> 


50 
50 
3 
12 
W 
45 
30 
100 
60 
100 


00 
00 
50 
00 
00 
00 


5.00 


00 
50 
50 
00 
00 
00 
00 
00 
00 


2K 
2K 35 
2K 39 
2K4) 
2K42 
2K43 
2K44 
2K45 
2K 46 
2K 47 
2K 48 
2K 50 
2K 54 
2K 56 
2K2A 
3API 
VR 
3B22 
3824 
1B24W 
3B26 
3829 
3C22 
3C23 
3C24 
3C3l 
C33 
3c45 
IDPIIA 
3D21A 
3E29 
TFP7A 
sJP 1 
3330 
3531 
3K22 
3K23 
3K 30 
4-65A 
4-125A 
4B23 
4B26 
4B31 
4C27 
4C28 
4c?5 
4D21 
4€27 
4322 
4326 
4527 
4328 
4329 
44330 
4332 
4334 
4342 
44150 
4352 
4463 
44364 
4PR60A 
4X150A 
4xX150D 
4X150G 
4X050M 
5SABPI 
5SADP! 
cs6 
SBP2A 
5CPI 
5SCPIA 
SCP7 
5CP7A 
SCPIIA 
5C22 
5JP1 
5JP2 
5JP4 
5JP5 
SIPIIA 
SMP}! 
SNP} 
SRAGY 
SRA4WGA 
SR4WGY 
5YiwoT 
6AC7A 
6AC7W 
6AKSW 
6AN5 
6ARG 
6ASOW 
6AS/7G 
6bAUGWA 
6BL6 
6BMé6 
6BM6A 
6C721 
6D4 
6F4 
654 


THIS 1S ONLY A PARTIAL 
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, 


95 
95 
50 
00 
00 
50 
50 
00 
00 
00 
50 
50 

5 
00 
25 
00 
50 
75 
00 
00 
00 
25 
50 


5725 70 


50 
50 
00 
00 

5.00 

5.00 
75 
50 
75 


6J4WA 
6J6W 
6K4 
6L6Y 
6LOwGB 
6SK7W 
6Si7Ww 
6x4w 
6X4WA 
6x5woT 
SRC.12 
7Y¥P2 
12AY?7 
12DP7 


WF.2748 
FG280 

WE.282A 
WweE.2828 
WE.283A 
QK283A 
QK284A 
WE.285A 
WE.286A 
287-A 

WE.290A 
GB. 302 
s04TL 

WE-305A 


BRAND NEW TUBES 


464A 
x.481D 
CKSOIAX 
RH.507 
508 6246 
527 
WL.530 
559 

583 

KU 

KU 

KU 

wi 

HK 


WE PURCHASE 


all types of electron tubes 


tube 


inventories, 


contra 


terminations 


HIGHEST PRICES PAID 


Write 


wire 


12GP7 
FG.17 
Rx.21 
PJ22 
4X24 
26E6WG 
RK.28A 
BK29D 
5T 
0.42 
RK47 
v 0 
V-5OKR 
HK.54 
QK -57 
QK.59 
QK.60 
PK .60 
K.61 
QK -62 
HY.65 
RK.65 
F3-67 
Hy .69 
RKR.~72 
RKR.74 g 
FG.95 g 


50 
50 


ML.100 00 
100TH 50 
we1o1o 00 
FG.104 29.50 
FG-105 00 
F-123A 50 
F.128A 00 
FG.154 00 
vTise 75 
FG.166 75 
FG.172 50 


QK 


18) 50 


HF.200 00 
WL.200 00 
CE-203 50 


203A q 


50 


204A 00 


205F » 
207 ( 
211 
2126 5 
WL.218 5¢ 
QK221 


20 
»0 


vrac 50 


00 
20 


150.00 


QK735 Q 
QK.243 50.00 


Qn 
WE245A 6 


249 00 


45 


WE.249 2.50 
249C 4.00 


250-8 4 


50 


250TH 21.00 


250-Tt 12 


50 


WE.251A 50 
WE.252A 7.50 
QK252 Qa 


WE.254A 2 


50 


FG 258A 80 00 
Wwe.2586 5.00 


V-260 


VA-6510 00 
V-262 5.00 
FP.265 00 
WE.269A 00 
*G.271 00 
271A 00 


INVENTORY 


1957 


phone 


s07A RK75 
WE. 3088 
WE.310A 
WE.3118 
WE.312A 
WE.315A 
WE-316A 
WE-323A 
WE.376A 
WE-337A 
WE-3°BA 
WE-348A 
WE.349A 
we SOA 
508 
54c 
WE.355A 


for pr ympt 


GL-.672 
WE-701A 
702A 
WE.703A 
WE.704A 
WE.705A 
706AY-GY 
70786 
WE.708A 
WE.709A 
714A 
715A 
7158 
715C 
TI7A 
720OAY-EY 
721A 


SPECIAL 


5° DUAL GUN TUBE 


75 
100 


WE.3568 
WE."59A 
168AS 
185A 

WE. 168A 
WE.393A 
WE.396A 
FP .400 
WE.401A 
WE.40'°8 
WE.404A 
WE-40 A 
WE.407A 
WE.408A 
WE.412A 
GL-414 
WE.4168 
417A 
WE.417A 
WE.418A 
WE.4271A 
WE-422A 
WE.4271A 
WE-428A 
GL-4134A 
RT-434 
WE.4:8A 
4456 
WL-456 


UUM 


mmfd. 32 
mer 
mmfd. 20 
mmfd. 20 KY 


Also Other 


0 


KV 
KV 
KV 


d 32 


Value 


ELECTRONICS 
Dept. Cl 


1108 Venice Bivd 
Los Angeles 15 


Catifornia 


SEARCHLIGHT SECTION 


GUARANTEED TUBES 


quotation 


95 


CAPACITOR 


Sr@nn Due VV Hv — err 


vw 


842 

845 

849 

e5! 

852 

861 

665 

872A 

884 

GL-889 

GL-8B89A 

902A 

902P1 

905 

917 

919 

922 

927 

935 

957 

958A 

959 

991 

CK .1005 

CK. 1006 

CK .1007 

1229 

1500T 

1603 

1614 

1620 

1622 

1623 

1624 

1625 

1626 

1631 

1636 

1641 

1945 

20001 

2050 

2051 

HK 1054 

78°200 

4210 

R.4330 

R.4140 

5516 

5517 

5544 

5551 

5553 
FG758A 

5559 FG57 

5560 

5561 

5586 

5586 

5591 

5606 

561! 

5634 

56 %6 

5639 

5659A 

5643 

5644 

5645 

5646 

5647 

5650 

5651 

56 54 

5654 6AKSW 
6096 

5656 

5657 

5663 

5665 

5667 

5670 

5670WA 

5675 

5676 

566) 

5486 

5687 

5691 

5692 

5693 

5696A 

5702 

5702WA 

5703 

5701WA 

5704 

5718 

5719 

5S719A 

RK .5721 

5725 6ASOW 


-G7271 


5981 


‘ 

7 
100 
! 

35 
125 


a 
' 
! 
! 
2 
150 
2 


5725 6AS6W 
6187 
5726 6ALSW 
5727 2D021W 
5726 6ALSW 
6097 
5744 
5749 6BAOW 
5750 
5751 
S751WA 
5755 420A 
5763 
S784WA 
CK .5787 
5ei4 
S8I14WA 
5819 
5825 
5629 
$8.7 
5840 
SS40A 
564) 
Se4a4 
5851 
5652 
5876 
5879 
5861 
5893 
894 
58696 
5899 
5902 
59024 
S9OZA(CL 
5904 
5936 
5910 
5915 
5912 
5913 
5956 
5965 
5977 
SOTTA 
5961 
5967 
5967 
599° TE.10 
6005 6AQ5W 
6071.A 
60726 408A 
6017 OK241 
6016 
6044 
6046 
CK .6050 
6073 
6074 
6080WA 
6080 
6061 
6062 
60868 
6095 
6096 
6099 
6100 
6101 
6110 
oii 
6112 
6116 
6117 
6110 
6136 
6147 
6153 
6159 
6177 
6189 
12AU7WA 
6201 12AT/WA 
6203 
6705 
62711 
6246 
6264 
VA.6110 
¥260 
663 
80078 
6012 
6075A 
9001 
9007 
9005 
9005 
AX990 
0178461 


80/7 Ww 


ATR407 


506 


00 
25 
00 
50 


00 
00 
00 
00 
00 
65 
55 
00 
50 
50 
00 


WITH US FOR YOUR REQUIREMENTS 





SEARCHLIGHT SECTION 


BARRY B 


LABORATORY 
TEST EQUIPMENT 


5° DUMONT SCOPE MODEL 274A 


$65.00 


IGNAL GENERATOR 
RADIO TYPE HOA 


une 
LEN 


$99.50 


pumont 4 5 00 
HOA 5.00 
ABSORPTION WAVEMETER 
MEGA MARKER 6H 
PM SIGNAL GENERATOR 
UMP SWEEP GENERATOR 
TV SWweer GENERATOR 
SWEEP GENT HATORN 


TV SWEEP GENERATOR 


EXTRA SPECIALS 


THANSFORMER 


$34.50 


-——_ 


10KV OFF FILLED POWEH*XEMAY 


$250.00 
$150.00 


NY ( Deposit witt de 
Net 


4 . ‘ 


RING DOWN FANEL 
ri 


Termes fF OF 
Hated Fir ' + Better 
ELECTRONICS FAX, N.Y. G 


CABLE 


) day 


SOLA 


End | : 
Fluctuating 


Line 
ae 7.4 


P. O 


the factor 
d here 
VA over 


90.12° 


Brand new 


Box 


VPI IAZAZA A AAA AAs 


NEW CATALOG 
WAVEGUIDE and COAXIAL 
Test Equipment & Components 


te pany 
ADMITTANCE-NAMCO CORP 
_ 


Farmingdale, L. | 


| 


BARRY.:: Broadway, “0th 
Phone: Walker 5-7000 


$147.50 off 


Only 


CONSISTENTLY HIGH QUALITY 


ELECTRONIC TUBES 


Guaranteed © Unused © Boxed 


Critical Types Lab Tested for Your Protection 


OA 


ay 
27. SSCs 


oct -8eeex 


200001 K 
write 
400A 58.50 
50 


40.00 
65.00 


45.00 
6.25 
6.00 
9.00 #002 

#005 

BOOK RIZA 

#011 

8020 
9002 
y004 
Vx900 

vVxusO27 

9006 


6C71/450Tt 
15.00 
osow 50 
10KP7 18.50 
120P7A 29.80 
ise 1.25 
GITA 16.95 97 
a-32 4.50 ©€K1007 
s\Sure 7 1616 
2 1629 
1646 
1960 


a0 @ 


ny others 
60 many ot 


BARKYLECT, N.Y 


0D 
TELEG RAPH 


D486 
BARRY 


ELECTRONICS CORP 


Dept 1-£ 


Wey: Wes 4s 


Gnanoronmte 


TRANSFORMER 


OVER 60% ce 


yY Pp 


4 inputs! 
Isolated 


And 


$91 " 


XPORTERS. Note choice of 50 cycles 


THE M. R. COMPANY 


1220-8 Beverly 


lash 


m 


cx 


2 asco 


wood box 


Ibs FOB 


original 


254 


wrt 


Hills, Calif 


FOR SALE 


ed ponent elect 


Ww 
Parts 
Glendale t 


Electronic 


Califorr 


a 


BWASRBAALBR-SA BE WaAVAAUCAAUAAAAAaas 


| 


N 
s 
‘ 
\ 
X 
12 
‘. 
iA 
a 
aN 
‘ 
‘ 
N) 
. 
\ 


SAVE 


dough! 


PNY oy 


NEW Surplus 
100’s SOLD! 
Only few left 
at this price! 


oe ee $197.50 §j 
“aa 
OLD 

1 


GROUND 
ELECTRONICS 


BC-342 
BC-344 
BC-348 
BC-375 
CRT-3 

TCS-12 


TEST 
EQUIPMENT 


AN/GPM-14 
LAG Ss 
TS-10C TS- 
TS-13 TS- 
TS-15 1S 
TS-16 1S 
1S-19 1S 
1S-24 TS 
1$-32 1S-268 
1™S-33 1$-294C 
1S-34 TSX-4SE 

TS-35 1-56 

1S-36 1-122 

45 1-166 

1-177 

1-222 

1E-12 

1E-19 

1E-36 


ARB 

ART-13 
BC-191 
6C-222 
BC-224 
BC-312 
BC-314 


125 
143 
182 
184 
204 
251 
261 
AIRCRAFT 
ELECTRONICS 
ARC.-1 ARC-27 
ARC-3 MN-62 
ARC-4 MN-53 
ARC-5 tP-21 
ARC-12 LP-3) 
ARN-6 AS313-8 


POWER 
ELECTRONICS 


DY-11 PE-206 
DY-12 5D2INJ3A 
DY-17 
Pioneer 
Pioneer 
Pioneer 
Pioneer 


RADAR 
EQUIP. 


APA 
APS-4.-6 
APS-15 
SCR-717,-720 
SL 

APQ-13 


B t-116/apr-sa 
1-222 SIGNAL GENERATOR- MICROVOLTER 


ee neni ae ee 
/WANT TO BUY!!! 


E 5c-224, BC-348 RECEIVERS # 


ARC-3 BC-788 R5/ ARN-7 


Cash or trade. Immediate 


12117 
12123 
12133 
12142 


1,000's of other items 
Tell us your needs 


gag 


Brand New 


action 


IMPORTERS EXPORTERS! 


Write us in fullest confidence 
Dependable 
desired 


Lowest prices 
certified by CAA if 
quick delivery and prompt action on 
inquiries all 


merchandise 


foreign in languages! 


t —— > Sales Co.! 


Office. Warehouse tN. VICTORY BLVD t 
URBANK CALIF Phone Th wall 


SPECIAL TUBE OFFER 


Recent production according 
to latest Military specs 
Brand New factory 


2534 
24348 
730A 


sealed 
$12.50 
$30.00 
$ 7.50 


Als 
2K50--$150.00 

10,000 6F5 Brand new RCA & GE 35 

20,000 3A5 Brand new RCA & Raytheon 50 
10,000 OB2 Brand new Raytheon & Hytron 60 


EMELTONE ELECTRONICS 


| West Broadway, New York 7, N.Y. Rector 2-1696 
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PLATE CIRCUIT RELAYS 


SIGMA 4F8000S; 8000 


f 


PDT (IC); #R425 
4.95" 
SIGMA = SF10000CDW ; 
}UOOO hm +A ma t 
erate ZA to re 


ease f IC); #R674 6.95 


SIGMA 5F16000S; | 600 . 
ate Ui. to release PDT ¢ 


SIGMA 5F16000CDW; 16000 ol 7 
erate elease ; SPDT(IC); #RE 
6.95 


POTTER BRI MFIELD LBID 


m SP ) R230 1.25 


POTTER-BRUMFIELD LBSD 
O00 of : PDI (ID) 
ROD] 1.50 


ADVANCE [D/1C/10,000D P3B 
(L8928-1) ma PDI(IA), & 
amy ntact U.UU0 ohm Jy pin 


RIMA ture lu ast Hermetica 
ed tf | 45 6.00 


ADVANCE TD/1A,3B/10,000D P3B (E8929 
1): 6m PDI (1A,3B), 8& amy ntact 
10.000 hr }oin RIMA mi plu ase 
Hermetical ed; #RIO4¢ 6.00 


~ 
ADVANCE SH/6C/10800 

; 1; OPDI (60); Dua 
#121308 

8.50 


ADVANCE SH/1A,1C/ 
16,000 1A if Dua 16 (4K 


hn | 9 6.00 


KURMAN SUPER 
SENSITIVE RELAYS 


Our Kurman Oper oc 
Stk} Stk Ma Ohm 
KO 

K1LO 

KK 

he 

K 


| Price 
Stky Ohms Ea’ 
} 
I 


Contacts 


} 
h 


uti TY est ELE 


Te tal ee te ae 


Pa Ae ie 


tie 


2G 2enn's 


CLARE 


SEARCHLIGHT SECTION 


~-UAR EA 


APRs dais die 


aLARGEST mt OF RELAYS BL na 


ei deh dal: 


SIGMA 


es DUNN ADVANCE 
POTTER ae en q7 Xt 


MISCELLANEOUS PLATE RELAYS 


SIGMA 41FS7; 
} HRII4 


# ROOS 


KURMAN 23CE42; 


100 ohn # ROOD 


KURMAN 23CF42 


MM him \dyusta 


KURMAN MIDGEI 


(ae 5 


A: ~ 


Sug 


CLARE C (K101) 
hn # RSSS 


RBM 452-1041 TELI 
PHONE TYPE; 4 ma 
DPDI(20) O00 ohn 
tt ike 3.00 


PDICIC) 


onm 
1.50 
DIGIC) 


4.00 
PDICIC) 
4.25 


PDT CIC) 
1.25 


G (K102); 
PDIGCIC) 
ft IR 5 

1.80 


NORTH ELECTRIC MULTIPLE CIRCUIT 


CLARE TYPE ‘’K’’ 


Price 
Centacts Ea 


Rated Price 


Ohms Voite OC Ea 


‘ 


Apatite 9 oe 


‘PD1L) SPDI 
975 


4PDI 


loPDI. #RI 
ype NI4W; 
Type N24F; 
tact ! pan 
lype N24P ; 

AM) oh 

KILL 

Type N25L; fi () un eact 


sctuates OA con individually (SOA total) 


{ ron par 


0A #R age 12.75 
CHRONOMETRICALLY 
GOVERNED D-C 
TIMING MOTOR 
BORG-WARNER 


Wi IRPH 


ator at regular imterval 


pulses are applied 


ontrolled by 


ol ontact n the mechanism 


ernor and balance wheel 


ap} led 
+ 1DMI 05 4.95 ea 


PHASE SHIFT 
CAPACITORS 


L.. #D15073 


( (eee 


r Radar ¢ 
$25.00 each 


AGASTAT TIME 
DELAY RELAY 


IYPE ND.21 


$6.95 ea 


$3.95 ea.” 
s listed with asterisk (*) are subject to 
QUANTITY DISCOUNTS 


as quoted 50-99 
10° over 100 


ALL MERCHANDISE IS GUARANTEED AND 
MAY BE RETURNED FOR FULL CREDIT 


SEND FOR LATEST CIRCULAR 


324 CANAL ST., N.Y.C., 13, N.Y. WAlker 5-9642 


re KMS 


niversa general corp 


Cable address: UNIGENCOR, N.Y 


January 1, 1957 





SEARCHLIGHT SECTION 


TUBES e ALL FAMOUS ADVERTISED BRANDS ONLY e TUBES 


RMA GUARANTEE—From 10% to 95% Below Manufacturers Price —Look and Compare 


Special Prices to Quantity Buyers Most of Our Tubes are Jan.—95% are Original boxed Brands such as ACA, GE Ken-Rad., Sylvania, Tung-Sot and Raytheon 


Price Type Price Type Price Type Price Type Price Type Price Type Price Type Price Type Price 


$1.99 VH.160 2H22 14.50 $8PF1 49 12AuU7 76 «211A 12.99 706A 6.75 #15 1.99 1616 59 
6.15 OA? 2K25 16.50 ‘S8PIA 99 «#126P7 12.98 274A 6.95 7068 14.50 6816 1.05 161% $2 
49 OM? 226 18.99 SeP4 99 «#6166 1.25 2748 1.79 706€ 17.50 626 75 «41625 29 
7.99 1822 , 2K28 29.50 §€722 oo #15R 19 ° 7060¥ 5.00 go9B 9.95 1626 29 
1824 J WaKIIA $9.95 %cP) 1.99 26AT/ GT 2.99 276A 7.28 JO7A 3.65 1629 29 

1829 ‘ 2641 77.60 SCPIA 49 «=26C6 1.19 2824 649 7078 3.95 2308 99 1630 79 

1°16 M45 1266 SCR? % mor 89 «782 7.25 . B32A 49 1632 59 

7A4) 7 SCPIIA 69 #78P7 6.25 286A 7.50 708A 2.99 8138 50 (1641 rT) 

49 740 16 9Ks4 . $071 199 SLPT 5.00 304TH 7.95 709A 1.69 836 99 1642 39 
i199 , QK55 ser? 99 #10Y¥ 39 SeaTa i395 7RBA 96 7 99 1644 aa 
so TAPIA ’ 2¥3/¢ OMRA 2 17K3 1.59 > TM4AY 95 Bue 50 18061 99 
29 ae, site” 49 saPi .99 248 189 307A 1.85 7isa 2.65 841 59 2050 95 
19.50 jeP1i ‘ rer sg «(8 SPA 14.99 367 4.99 310A 99 «#7156 45 B43 49 «2050W 40 
5.99 jon $ tab 69 8452 65 TG 7.25 316A 69 715¢ 50 B45 49 «2051 76 
480 2622 1% 3AP4 $433 1.99 sia 279 329A 69 717A 49 «(851 $0 5651 9 
4 


FG-105 14.99 767%, JAPIIA 4. SMP 199 GQK-62 24.50 3508 ‘ £Y/bY 15 861 00 5656 25 

FG-154. 14.99 2)! 3 r ieiwoy EIS RK6s ite 3 nse ie es see 8 

. 2039 282 » GACT . $D23. 44.95 isan ‘ 720CV/OY¥ B66A 1.19 $687 69 

FG172 94.95 Jessa so «72824 ey 9.75 $702 49 

HF -100 149 9C40 3B24W ° inal ‘ ; 721A 15 866I3R ,102WA 10 

Ht *4 $69 9042 5 4 $44 9 CRYSTAL IN21A 7238 as 2B26. 1.40 570; 19 
6 199 . 4 

‘5 1270 2C43 v ; 1N2718 & 99 «s698 10.00 5725 99 

My 1140 és 2064 anita) 99 DIODES iita q saa 1s GU-872A 2.49 $726 00 


“au -616 149 7c4e . IBPIA b. 36 —_—_—_—. —— $$$ 7246 4s aT2A 1.29 s7vaa % 


47a 88 TIBAY CY 460 49 $654 40 


Manufacturers, exporters, and large quantity users—Inquire on your letterhead for our inventory listing 
of receiving tubes, special purpose tubes, resistors, condensers, and other radio and television parts. 


wy «es 1.76 3csi 7.76 sc71 1.279 Saciw aoyv 16 - 1.25 7% 2.15 
weet vi 1.06 4c) 9.90 $022 64.956 saci ‘ 100TH . 95 WL 417A 2.74 3.99 ” $760 2.95 


WK 14 19 «2024 2.49 6€23 $99 6Ad5 19 203A 99 GL-434A 6.66 3-8 90 5763 1 
WK 69 1.68 2827 96 1024 150 6AKS5 4 2058 99 446A 1.49 ; 33:68 oo 5814 1 
RK.60 1.99 2021 19 3078 5.95 sansw 5 2050 3.99 4466 1.79 65.80 1.10 $851 3 
2071 1.39 sans 207 a 6s sa79 1 
RK-61 3.580 367) 225 3C33 8.99 Cane $ 211 77 WL-460 8.99 ¢ 5.00 99 5933 2 
WK -65/6025 1499 2471 99 3045 6.25 6AS6 6 215A 28 WL-464A 4.25 . 99 $963 1 
69 25718 oS «3CP1 2.28 6a$7/¢ 9 217A 99 ana +28 7.95 45 5964 
69 «2322 99 3023 499 68M6 ‘ 217€ 99 on seeax ie 1.29 99 «$977 
4% 7426 4.40 OF) oe aca ‘ 221A 199 CK-S71AK 1.10 42 19 6080 
49 «2327 6.99 4629 10.25 604 2.99 233A 19 14°80 89 29 «60n0W 
46 «62400 $60) «SEF an 66F4 * 2427¢ oo 69 25 + 8002R 
$0 (2581 60 4FP7 9S 694 2498 so WL-530 19.50 99 33 8005 
19 «2982 60 «1GPI 95 614Ww $75 249¢ 99 WELSH 6.25 90 39 «8012 
ims2/si2a 9 2488 60 tMPT > eyew 2501 95 S32A ” 25 40 8013 
QK-59 29.50 7414 $0 4521 9.94 . 250Tt 3.95 700A/8/C/0 25 19 8O13A 
. 2si8 00 4A-11 49 6KA ; 2508 99 t 10.99 79 CK1005 46 8020 
QK-61 32.00 j415 00 4846 6 6x4aw 9 2558 19 701A 4.99 16 €K1006 97 8025 
Qn iat 58.00 2aae 96 4c27 . 7aP) 159A 99 702A 27.25 8 15007 so 9001 
Vive @ 8? 7561 ao | 4028 126 2 59 708A 1.90 19 1608 99 9002 
va-%e a9 atai 5 12ATT § 264€ 90 704A 1.59 49 1613 95 9004 
Vit-ie6 79 2362 9.60 sari 95 12DP7A 95 269A 50 705A 1.25 49 1614 49 9006 


29 
1s 


All boxed and fully guaranteed Special LDL SOAxX CONNECTOR, 


quantity discount 10%, on 100 or more of 


F a 39) a sande of ether types in stock.” Gend ws $0239 | M359A 
om CO. DEPT. E) your requirements. F.0.B. New York 25% 24d ad 


deposit with order or if paid in advance 
save ©C.0.D. charges Rated firms net 10 


418 Broom: St, N.Y. 13,N.Y days. Prices subject to change without 831R 831AD 
notice. For tast service ask for Sy 
eater or. im ie-Lib| 


FOR MORE QUALITY-PER-DOLLAR, BUY RECONDITIONED 


TEST EQUIPMENT COMMUNICATIONS 
& TEST EQUIPMENT 


WE WILL QUOTE ON NEW AND USED TOP-QUALITY COMMERCIAL BRANDS AND 
SELECT MILITARY SURPLUS ITEMS IN OUR CHOICE STOCK, TO YOUR NEEDS 


AN/APR-4 LABORATORY RECEIVERS 


Top quality communications and test 
equipment at low prices 


Here are a few leaders 
Complete with all five Tuning Units, covering the range 38 to 


AKC-1,-3,-27 ete.—Alirborne Trans- 


4,000 Mc; wideband discone and other antennas, wavetraps, 
mitter-Receiver 


mobile accessories, 100 page technical manual, etc. Versatile, 


BC-375—Complete two cases, export, 
packed, unused ground transmit- 
ting equipment, 


accurate, compact—the aristocrat of lab receivers in this 
range. Write for data sheet and quotations 
We have a large variety of other hard-to-get equipment, 


AN/AKN-6 &-14—Kadlo compass 


including microwave, aircraft, communications, radar; and lab equipment, 
oratory electronics of all kinds. Quality standards maintained 


New Reduced Prices On: LARGE POWER UNITS, DYNAMOME 


I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
TERS { AN/APR-4 Laboratory receiver 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
\ 


AKT-13—Transmitter 100 W Alir- 
borne or ground 


ENGINEERING ASSOCIATES eee 


434 PATTERSON ROAD DAYTON 9, OHIO 


PS-147D UP—X band test equipment 
Signal generators 


PS-323/UK—Frequency meter 


44-9 Control box, 


l 


* RCA »* TUNGSOL * GE * ALL FAMOUS MAKES x 
TUBES ye GUARANTEED * SAVE $$$ 


I1LDS 5a 1287 €.-668 5 5751 50 We buy clean communications 
im6GT 83 125N7 7] ELCIK 8 7.00 5687 75 
6AG5 25L6GT e.cie 3) 90 5844 00 
GAKS a3 

6ASS nwyY.-69 
6Cas6 HY.-75 
6sn7 wYé1s 
6s47 wWyil4 
12AYVT nF eLi-c 
LAT? ELI-c 


* TYPE UG- BNC. UHF * 


and test equipment unmodified 
1826 25 5881 60 Top prices 
3C24 2.50 SB815A 60 
2021 75 $998 95 
2050 00 $965 50 
224D 50 6136 .50 
$725 rt 6197 es 


MONTGOMERY EQUIPMENT CO. 


14315 Bessemer St 


Van Nuys, California 
Telephone: STate 6-4657 
Telegraph Station YHV 

Cable Address MONTEQUIP 


$727 6350 


© S3822Sre 


@ rerrre. 


: We Purchase Tubes, Inventories, Amphenol 
Contract Terminations Distributors 


' * DUTCHESS LABS x 


x 38 Catskill Ave. Tel Pok-5944 Poughkeepsie, N. Y. arn 
| —— «um «me <> “> << am << <a ame am AMAA HA AWA 


Aa ee oe ae oe ee ee ol 


1 1 
WA Hi HHH HH 


y 
NNECTORS k HUGE STOCK . 
| 
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SEARCHLIGHT SECTION 


SIMPLE DIFFERENTIAL 


WAR TERMINATION INVENTORIES 


ELECTRONIC CRH 


WRITE OR WIRE FOR INFORMATION ON OUR SALES CO. 
COMPLETE LINE OF SURPLUS ELECTRONIC 2176-€ Best Colorede St 
COMPONENTS ALL PRICES NET F.O.B Pasodeno 6, Calitorma 
PASADENA, CALIFORNIA RVon 1-7393 aa si 


INVERTERS bi 2 WESTINGHOUSE TYPE FP 


Inerteen CAPACITOR 


Es ) 


‘ 95 e 
Westinghouse AX, seca 


5 mFO 
00 youTs 


3. 64 
$69.59 8%) SIMPLE DIFFERENTIAL 


Stock No. 106 


XN 


Bh they eee See 
SELSYNS-SYNCHROS i . 1 raves 


teeth of 
yutput gea 
$3 50 ea 
-B Bendix 

tout 25.5 VAC é ( s Stock No 

ngle phase, 141 f ) 20-30 ( 

8-12 amp Vo t nd f ( 

ated 

17 Bendix 

tput 250 VA 

cle, 1.25 amp 


* dia 


*" and 5/32 


$7.50 ea 


Stock No 


$15.00 ea 

C 250 rpm 12.50 

145 rpr 15.00 

f w. brake 650 
VDC 10,000 rpr 


5 00 
15.00 


15 00 ea 
10 rpr 10 00 
50 rpm reversible 10.00 
reversible 12.50 
2¥ 40 kt M 
y , , 2 VOC, 9582.PM., 
cy A 3 ; 12 VOC, 56 R.P.M., 
an 26V 400 cy reversible 
) 4| Ko nan 26V 400 ¢ 80606 )st rie 
(047-2-A& Bendix 26V 400 cy OO ff 27.5 VOC 1%” a 3” 
) Trar 115 V 400 cy 2aP-1 { 1/100 hp 7,000 tom 
! tler MK O-B-P 4 VDC 160 ror 


phase 100 voltamr en 2 
Price $39.50 each 22 MO SSFD-6-1 PM 27.5 VOC 10,000 rpm 


reversible 1/50 hip 





SEARCHLIGHT SECTION 


NEW YORK TUBE & MICROWAVE 
TEST EQUIPMENT EXCHANGE 


(Overall length: 12 inches 


Special! TS45 X BAND GENERATOR —99 % 


oe 110a¢ to 110/1/800 @ 350va 235.00 


NEW UNUSED SURPLUS TS 259 K BAND 20-440 /3/60 6 10/1/00 hwo. 80 


23400-24500 MEGACYCLES SIGNAL GENERATOR wee pian em aa 
ic to | a / ¢ 3 va 


110de to 28de @ 250va 49.50 

ee 1 1/60 to 28de ( 250va 97.50 
SPECIAL! 5,000 V. POWER SUPPLY 220/1, 3/60 10 28de 2500 97.50 

for 1P25 Infrared image Converter from 3 V. Battery Source $ 9 9 Oo 110de to 110/1/60 @ 1. 25k 135.00 
NEW, Complete with RCA 1654 Tube de to 110/1/60 @ 1.25kva 145.00 
10/1/60 @ 35 85.00 

to | 1/6 95.00 


MICROWAVE TEST EQUIPMENT a Sieh lae ot then ae 


Nt TS148/UP SPECTRUM ANALYZER 
15147D SIGNAL GENERATOR SYNCHROS & SELSYNS 
6DG $34.50 


Field Type % Band Spectrum Analyzer. Band 6410-9580 Mega : . $55.00 
6G 49.50 


cyole < 

Will Cheek Frequency and Operation of various KX Band equip ? 55.00 

ment such as Radar Magnotrons, Klystrons, TR Boxes, It will @®. - 1G 55.00 'G 49.50 
also measure pulse width, c-w spectrum width and Q, or reson i a D DG 42.50 2)1F1 10.00 
ant cavities Will aleo check frequency of signal generators ir . « 39.50 21G1 10.00 
the X band Can also be used as frequency modulated Signal [G 39.50 2)1H1 10.00 
Generator ete Available new complete with all accessories, in 45.00 AY:dd Galen 


carrying case 27.50 


OTHER TEST EQUIPMENT USED CHECKED OUT SURPLUS encanta aliens 
TSKI/SE 135/AP 15108 18226 SURPLUS EQUIP VARIABLE SPEED MOTOR—AC OR DC 


TSIA/AP 1S 6/AP TS110/AP TS239A.7$239C APAL 
Excellent Laboratory Item 


MOTOR GENERATORS 
AND CONVERTERS 


50, 60, 400 and 800 cycle and 
DC Power Supplies 


Dus! output generator 
115/1/4G0 @ 39 Amps; 28 V DC @ 17.9 
Amps, NEW, MOUNTED O R JNMOUNTED Write 


28de to 110/1/800 @ Ikva $49.50 


A 1-96A 1$125/AP T$251 APA38 
Ts1% AP TS-45 1$126/AP T$258 APS3 APS4 
TALI/AP TS47/APR TS147 T$270 APRA 
TS14/AP 1869/AP 1$174/AP TS418 APRSA r 220 volts, 1 
TS35/AP 1$100 1$175/AP TF890,1 APT2-APTS ; 
TSM/AP TS102A/AP TS182 a4 and many ethers 


SPECIAL 
Thousands of tubes available at 
special prices 
PARTIAL LIST 


2AP1 owe 107A 
4c27 6KaG 214A 
4c7 6ARG 2748 
6AG sRAWwWGY 2628 ics, inc. a 

supe swaaT 328A ivisi 
4552 OTAA 157A Communications Corp 


2A4G 6ac? 450TH 119 PRINCE ST 
“21 207 asert 75 Vv k St N York 1 

$2 NEW YORK 12, N. Y or peels aaaee es 
2 2 


655GT VTS? 
Cable: TELESERUP Cable Address: COMPRADIO. N. Y 


, 60~,——08 110 volts de} 


able brush 


$39.50 


‘COMPASS 


ELECTRONICS SUPPLY 


» of Compass 





Phone: ORegon 4-7070 


(3) 


57 9006 
a9 MANY OTHER TYPES 


WHOLESALE and EXPORT ONLY 
Minimum tube order $25 





AIRBORNE ELECTRONICS Inc. 


155 FIRST STREET, MINEOLA, N.Y 


Communication & Navigation 
Equipment & Accessories 


TELEPHONE CABLE AIRLECTRON 
PIONEER 6-6410 


we will pay you 


TOP $35. ¢¢ 


for an AN/ARC-3! 


Also pay fabulous prices 
for R-77/ARC-3 & T-67/ARC-3 


Phone us ollect on AR( ; com 
ponents e 


STaniey 71-0406 
What else do YOU have? 


BC-788? 1-152? 
R5/ARN-7? RT-18/ARC-1? 
TEST SETS 1S? ETC.? 


ARROW SALES, INC. Dept. E. 


7460 VARNA AVE., NO. HOLLYWOOD, CAL 


MINEOLANY 


WANT TO BUY! 
BC-224, BC-348 RECEIVERS 


ARC-3 BC-788 R5/ARN-7 

Cash or trade. Immediate action 

HARJO SALES CO. Dept. B 
503 N. Victory Blvd Burbank, Calif 


WANTED 


GERMANIUM 


Metal Scrap, Oxide Scrap 
Residues, Etc 


Highest Prices Paid 


w 6, fF 





WANTED 

ART.13/T47A Trans BC-348 Reo'r Modified 
mitters $175.00 $ 25.00 
ART.13/T47 Transmit BC-348 Ree'r Unmodi 
2 fled 5 30.00 

> Alt 7 ARC. 1 Transceiver 
4 = Transociver $300.00 
Com plete $325.00 BC.342 Reo'r 50 00 
R5/ARN.7 Radio Com BC-312 Reo'r 40.00 
pase $175 4 ' 182 C ind 50.00 


iz) FINNEGAN 49 Washington ‘Ave Littio Ferry, h N } 


CASH PAID! we mi po able lu glee. 


iftir special purpose 

v } "TV types saation ns, Klystrons 

Broadcast, et Also want military & commer 

ial lab test and communications gear We 

wap tt for tubes or hoice equipment 

Send spool fie details in first letter. For a fair deal 
write, wire or telepho WAliker 5-7000 


Barry 512 hnentinten New York 12, N.Y 


NEED METERS? 


STANDARD or SPECIALS 


ANY QUANTITY—NEW—MILITARY 
FOR ELECTRONIC—MILITARY 
AIRCRAFT—HAMS 
ALL MAKES—MODELS 
RANGES—SIZES 
REPAIRED 
METERS seus 
RECALIBRATED 


WRITE - PHONE - WIRE 


INSTRUMENT SERVICE 


76-14 Woodside Ave 
Elmhurst 73, N. Y 
CAA No. 4264 Ltd HA 9-2925 
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SEARCHLIGHT SECTION 


COMMUNICATIONS EQUIPMENT CO. 


EE-89 REPEATER 


e of EE f 

pe yG¢ abl J OUTPUT 
U ses i Amopli VOLTS AMPS 
eme long-life . 
omplete Witt 
ial, only 


) 


° $12.75 each |” | 20 08 


HELMHOLTZ PHASE-SHIFTER 


Stator consists of 4 loops iented a fegrees to 
each other Total stator ind ta e 10 MH roto 
1OMH. total phase shift ) deg Designed for 


range unit of SCR-26 $3.95 each 


INVERTERS 


B input 24 vde, 62 A. Output: 115 V 
Used, excellent 

Input 5/38 vde, 92 amp 
1500 Volt-ampere. NEW 


input + wae Li 


PULSE TRANSFORMERS 


phase 
PE H 
00 ey 


Output 


input 5 Vv i 1A 


EICOR—ML or 
it 00 VA. New 


EY MAGNETRON PULSE TRANS 
i> t Vv /400 195 PF 


- Pt AP. input vide /160A 
KY ‘ | OO VA Amo. Volt. and Freq. Reg 


RAYTHEON WK i 


bA t AMI 


VHF TEST SET 


MICROWAVE TEST SET 


Te T eT TS APM 


‘ 


MICROWAVE ANTENNAS 


CM ANTENNA ASSEMBLY 


OSCILLO—SYNCHROSCOPES 


YNCHROSCOPE 


SYNCHROSCOPE 


VHF BUTTERFLY 
TANK 


$5.75 


AUDIO TRANSFORMERS 


amps. Output: 40 V 800 « 
00 volt-amp. Dim. 13 x x 10 New $ 
Output 


Output: 115 VAT 4100 


@ SPECIAL: M i 
j 4 $9.95 
10.000 ohm op plates to 80.000 up 
grids) For BC 814 Speech Amplifier $1.35 
AT 199: Outout: 6000 ohm plate te tine 00 600 ohms 
Response mw.i2& For CFIA and CF AA $2.45 
AT 0 Mike to grid } ohms to 125.000 ohms $.65 
j Output "ri 1000 10.000 ohw PP O » 000 
1.000 ofa Se ' 5 ’ sil 
nif ) 


MICROWAVE CAVITY 


front end 


AT O71: Interstage 


Receiver cavity resonator 


vat aus $2250 s 
POWER TRANSFORMERS 


COMBINATION—115V 60~ INPUT 
y 0.C.150V 65MA 6 iV SAH IVOGA 
, ov MA PK Vv A + A 
0-0 OV /120MA VET SA 
12.5A »VCT 1.5A 
RV ‘OBA. ¢ A 


’ Vv 
bee O 0 0.150V 90MA VET SIA 


A 
0. 0350V 
A 
oo0V / OLAV V/SA/17. 800 
150.0450V 1 OMA wrt 
\A VIA 
OSVCT .020A SV ‘4A 
SVCT OGA 5V A. 6. IV/HA 


PLATE—115V 60~INPUT 
WOVCT/10 AMPS For RA 
125V/45MA (For Preamp 

» OOV 1 MA > KVA 

OV / O8A Half Wave 

OOVI2 MA H'SLD 

/40V AT uo MA 


FILAMENT—115V 60 


IV IBA v A 


UMA vot A 


INPUT 


vcr 
VHA 
A KV Te 
TEST LOCA 
1OKV TEST 


FILTER CHOKES 


De intion 
MA “OV. Test 
1 / 05-400 MA. 10 KY 
1MA KV Test 18 OF 
MA. 45 KV Test 50 OF 
A, DOR ’ Ohms 
A. DCR 1 Ome 
MA—10 Ohms DCR 
MA H/60 MA 
MA 
»}MA 


T 1A 


MA 

MA er ocr 
MA ‘ 000 
MA ot 


1 AMP Dt i > KVIN 


TT ee NTT 
MICROWAVE COMPONENTS 


CM DIPOLE 


FLEXIBLE SECTION 
ROTARY JOINT 


M OIPOLE 


1% 
H/A 


PEED 


x %° WAVEGUIDE 


a ‘ 


0 


10 CM.—RG48 /U Waveguide 


ECHO 


PRICES FOB NEW YORK CITY 
IN EXCESS OF 20 POUNDS 


MO 
WiLL BE 


MAIL ORDERS PROMPTLY 
RATED CONCERNS SEND P 


343 Canal St.,New York 13,N.Y. Dept. MERI Chas.Rosen Phone: CAnal 6-4882 
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FILLED ALL 
©. PARCELS 


OR CHECK ONLY SHIPPING SENT COD 
SHIPPED VIA CHEAPEST TRUCK OR RAILEX 





SEARCHLIGHT SECTION 


Sen ities MOTORS: 


DELCO wor 


HEVEF uit UNT MOTOR 


PHILCO 


WINDSHIELS WIPER MOTOR 


1414 110 VAC 60 Cy i 


i'M 
Hig 


WESTERN ELECTRIC Rwe 
' 
' 


GENERAL 


ELECTRIC 
9H AIOAIS 1 


$4.95 
$4.95 


APPLIANCE Cone 
mien 


& E SHAIOAIN70 
VM 


DELCO 


HOLTZER CAHOT Type 
v“ i 1 


o 
AIR ASSOCIATES EF 


JOHN OSTER § 
i 


HENDIX 


LMI0KI 
1 ‘lev 


New List—' 


PUR aa 


Crrnn 


KOILED KORDS 3 wires $126 


22 inches long stretches to 9 ft 
GE Mercury Switehe for $1.00, 12 for $5.00 
Durakoot Meroury Switehe for $i. ot 
x 
ae witchettes 115 V. AC RELAYS 
All types i on 
iO ter $6 00 100 Tor $50 


TELECHRON | Motors 


> RPM $ ue nRPM 


DPDT $2.90 


RP OW 
RPM ine "4 
nPM Oli RP iH 
q 16 RPM is'6o RPM 
ine 1) Cycle $1.85 
Laboratory Special | of Each Motor 


~GONIOMETER 


TYPE CFT-47372 250 to 1500 KC 


PLEASE “INCLUDE P POSTAGE 


64 J Dey St 
New York 7 
NY 


HIGH SPEED MOTORS: 
JOHN OSTER TYPE C 24A-1B 4 $2.95 


ii ieM iM M 


GENERAL ELECTRIC YBA25A332B 


$3.95 


GENERAL ELECTRIC 


$3.95 


$7.95 


: $3.95 
_ MINIATURE BLOWERS: 


MOTOR and BIOWER 
DELCO 


$4.50 


D a 
$2.95 


1 ‘ . 
$5.95 
) CFM BLOWER nhUM 


a 95 


(0 CEM BLOWER-—OSTER MOTOR C2BP 
" i I 


113 V. 60 CYCLE BLOWERS: 
5 VAC 60 Cycle INGLE TYPE 

' $8. 95 
“$13, 95 


$14.95 


crnM 


$13.95 


» VAL Cycle DUAL TYPE 


DYNAMOTORS 


ouTPUT sTOcK 
VOLTS MA No USED NEW 
220 OM.%4 $2.95 
625 § DM.45 9.95 
230 , PE-133 4.95 
540 DA-12 
230 DA.14 
220 DM.24 4.95 
$75 § BD 83 3.95 
330 8D-87 3.95 
250 DM.25 6.95 
250 PE 86 
PE-73 8.95 


inpuT 
VOLTS 


PRICES 


132 SOUTH MAIN ST 
SEE vee eee 


VAKIAGCS 
OO-as 


HAND WOUND 10 Se to 
Mi TIMER WwiTcChH $i 
t Watt Most POWERFUL 
TELECHRON MOTOR 
10V 60 Cy 
RPS reversibl 
1 RPM 


—¢ 


HAYDON TIMING MOTORS 
avoen 
‘on 
"ih roe 
ney ! ” 
HANSEN Synchron 4 rpm $4.24 
CRAMER 4 rpm a 


Over 400 electronic 


control circuils 


now available 
for quick, easy 


reference 


ot ndustrial uses-—each 
performance characteris 

and practical applications 
of search and preliminary 
iit ideas for a particular ap 
big handy collection f 
ed frou ecent 
ed and indexed for quick us» 


issues of 


Just Out! 


Handbook of 
INDUSTRIAL ELECTRONIC 
CONTROL CIRCUITS 


By John MARKUS and Vin ZELUFF 
Klectronica Magazine 
$52 pages, 412 diagrama, $8.75 


iption is a reference to the 

an get more details on 

or study graphs of per 

In the index, each cirew 

any as a dozen times, to permit 

irculta quickly when they are 
ety of names 


roblems 


a companion volume .. . 


Handbook of 
INDUSTRIAL ELECTRONIC 
CIRCUITS 


ity Markus and Zeluff 

3 different industrial ele 
f ediate practical 
iit there is a clearly 
with a brief yet 
! tion. 272 pages 
144 diagrams $7.50 


PRINT 


outside U 


N 
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SEARCHLIGHT SECTION 


BRAND NEW 
T-350XM SPECIAL PURPOSE TUBES 


OA? 75 3X2500A4 100.00 '2AP7 50.00 WE.%52A 15.00 1625 10 


RADIOTELEPHONE OA3 VR-75 00 3X2500F 100.00 12DP7 15.00 WE-155A 10.00 1635 50 


OA4G 00 4-65A 14.00 12GP7 15.00 +718 150 1846 00 
50 GL.1904 00 


OAS $50 483) 0 FG +50 WE."88A 
RADIOTELEGRAPH 082 60 4832 10.00 aK 20A ers WE.391A 0O 1945 00 


! 

4 
OB VR-90 75 4C27 7.50 RK.23 200 194A 2.50 2000T 00 
TRANSMITTER OC3 VR-105 60 4C33 75.00 WK.24 200 WE.1t96A +00 2050 00 
OD3s VR-150 60 4C35 17.50 HK.24G 150 WE-401A 1.35 R.4330 50 

Tt oderr n built 5 


o 
~= 


EL-CIA 00 4627 7.00 25&6WG 2.50 WE.404A 15.00 5528 50 
1AD4 90 4338 100.00 26Z75W 100 WE.409A 125 5550 00 
ity to interested users at | Vapg 00 
. r tra nitter simular 
to the RCA Model ET.4336 aa - 
manufactured by Technical 1B2 50 
San Fr California 1824 00 
Cor All are new 1835 
ised Eact trar nitter 1B35A 
Spore parts availa : 1P2) 
1P22 
1P28 
2API 
2APIA 
2C%6 
2039 
2C39A 
240 
2C42 
2C43 


> 


precisio point-to-point 


~ 
- 


ow available for leliver 


00 4439 100.00 FG-27A 10.00 Gt-414 75.00 5551 
50 4546 25.00 FG.%2 400 GL-415 25.00 5552 
00 4447 50.00 VX.328 50 WE-4168 3500 5553 
25 4352 50.00 FG.33 00 WE-417A 18.00 5556 
00 44361 100.00 VX.33A 00 WL-417A 00 5557 
00 4XK100A 10.00 357 00 WE.418A 00 5558 
50 4X150A 18.50 351G 00 WE.420A 50 5559 
50 4X500F 5500 VX.41 00 446A 50 5560 
5SA6 2.25 FP-54 00 4468 25 5584 

00 SABPI 20.00 HK.54 00 450TH 00 5610 
50 SAP! 00 VXxX.55 00 450TL 00 5632 
50 EL-5B 50 FG.57 464A 00 5614 
50 5BPI 50 RK.60 00 CK.SOIAXK 5637 
00 SBPIA 50 RK.61 25 GL-575A 5638 
00 SBP2A 00 RK-65 50 575A 5640 
00 5C22 00 FG-67 00 631-P1 5642 
00 5CPI 00 HY-69 00 WE-701A 5644 
50 SCPIA 50 RK-73 75 7078 5645 
75 SCP7 00 RK-75 307A so 7158 5647 
2046 00 SCP7A 00 75TL 50 715C 5650 
2€50 » 00 SCPIIA 50 FG-8IA 50 717A 5651 
2C51 $00 SCPI2 00 FG.95 00 719A 5654 
2C52 75 SFPI4 50 100R 50 721A 5656 
2C53 10.00 5GPI 50 100TH 00 7218 5670 
2021 70 SHPI 00 100TL 50 723A B 5672 
2D21W 90 SHPIA 00 VU-11IS 00 WE.725A 5675 
2€22 50 5323 00 WE.122A 50 726A 5676 
2€24 25 5329 00 WE.123A 50 7268 5678 
2521A 00 54530 00 WE-124A 50 726C 5685 
2426 50 5331 00 vT-127 50 802 5687 
2530 50.00 5432 50 F.128A 50 803 5691 
2550 $5.00 5533 00 VXR-~130 804 5692 
2435) 5JP1 50 vT-158 805 5695 
2452 5 5JP2 00 FG.172 806 5696 00 
2553 2 5SJP2A 50 FG-190 807 5703 00 
2554 25 55P4 00 HF.200 807Ww 5719 50 
2555 15 SIJPSA 00 CE.203 807WA 5720 00 
2556 50 SIPTA 00 203A 808 5725 25 
2559 50 SIPTIA 00 207 809 5726 75 
24361 15 SUP) 00 WE.211D 810 5727 25 
00 

50 

00 

50 

50 

00 


VNreanne- 
~- “ve 
voeuwe?vvd 


00 
00 
00 
50 
50 
75 
50 
50 
00 
50 
50 
00 
00 
35 
35 
50 
65 
00 
00 
00 
00 
00 
65 
50 
00 
50 


VeEeBPOuUscuuwrnuseau 
wv 


~NVUUNN Ye 


> 


NEw ww RV eNN Me Ne MK Re HOU O HM OO uw ON He 


vaenww 


= 


VNVeenvsesoonuw PO ooseo 


SSS5ssss 


~~ OvWNn 


—~— 
e2ovwo 
~ 
’ 


2J61A SLPIA 00 WL-218 ail 5728 
2462 5 SLP2A 00 WE-222A BIIA 5734 
2J627A SR4GY 10 (233 612 5740 
2464 SR4WGY 50 CE.235A ois 5750 
2K25 SRPIA FG.255A a4 5755 
2K29 SRPIIA WE.242¢ 61s 5762 
2K 30 5SPI QK.243 816 5763 
2K 33A 5x3 WE.244A 626 5771 
2K 34 SXaP1 WE.245A 628 5798 
2K35 5xXPI Wwe.2498 629 5800 
2K 39 5Z2P7 WE.249C 6296 580! 
2K41 SZ4P11 250R 612 5801 
2K47 EL.C6J WE.251A BS2A 5827 
2V3G 4 EL-Cé6L WE.251A BIA 5628 
2X2 7 EL-6C WE.254A 816 5829 
2K2A 6AC7TW WE.257A 617 5830 
SABPI WE-6AK5 FG.258A 845 5842 
1API 6AK5W : WE.2628 a49 5847 
SAPIIA 6AL5W WeE.2678 650 5876 
1621 6AN5 2678 65) 586! 
4824 6AQ5w WE.268A 660 5915 
1B24W GARG WE.271A B66A 5932 
1B24WA 6AROWA y WE.274A 866 &@®e 593% 
3B25 6AS6 WE.2748 668 PJ2% SOLIWA 5 
3B26 6AS6W WE.275A 6696 5948 1754 200 
3B28 6AS7G ; WE.276A GL-872A 5949 1907 75 
1629 6AUOWA WE.2827A 872A 5967 85.101 5 
iBP1 6C21 WE.261A 874 5963 ' 
EL.3C 644 WE.265A 464 5977 ‘ 
EL-C3J 6J4WA WE.286A 6a5 5979 BS.1 10 
EL-C3JA 6j6W WE.287A 902 59860 85.2 4 
323 6K4A $ GL.2799 on 5961 5650 
3024 6Ll4 ; we. 1008 , 917 6005 ' 
3C33 7 6L6WGA 104TH 98 6037 5 
3C45 6L6wGB s04TL 922 6098 
Complete ID21A 6Q5G s07A 923 61% 
© 72,000-20,000 KCS @ 350 watts—Al Out- a 6sk7W WE-310A 4.00 | 927 6290 
put @ 250 Watts—A3 Output @ Built in a eee : = +p “ = 4 oo 
Master Oscillator @ 5 Crystal Positions @ 3£29 6SN7WGT WE ty: oan 8005 
Multi Range Impedonce Antenna Tuning Net SEPTA 6SU7GTY ; WE 123A 959 6012A 
work @ Manual or High Speed Keying © GP) 6X4WA : WE-3238 991 /NE-Vé ’ 8013 
Uses 2-813 PA and 2-805 Moduators Hi- IGPIA 6X5WGT ‘ WE-328A q CK -1006 : BO14A 
Level Class B @ Speech Amplifier, Remote sHP14 78P7 WE-336A 15001 8020 
Mfg. by RCA @ = Technical Manuals (2 3521 7BP7A WE.338A 1608 8025 


with Each Transmitter @ Size 59° «x 16" x 453) 7CP) WE-139A 11 PD.8%65 
24 @ W690 Lbs Net @ Power Input iP) 7HP7 WE-47A 1413 9001 


210/250 Volts Single Phase 50/60 Cycles @ | 35P 12 7MP7 WE. 148A 1614 9002 
Brand new—Complete—Unused iK27 10KP7 WE.150A 1419 900% 
KP) 12A6 we.3508 1624 9005 


seesee 
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~ COMPLETE STATION INSTALLATION 
We can supply with the T-350XM 


transmitter brand new receivers and TUBES ARE NEW, INDIVIDUALLY CARTONED, FULLY GUARANTEED 
complete station operating accesso 


ries 


Communication Devices Co., Inc. ee western engineers ov 


2331 Twelfth Ave., N. Y.27,N.Y 
TWX—NY1—223 
ELK GROVE, CALIFORNIA 
Tel. ADirondack 4-6174 GEORGE WHITING, OWNER 





Cable—Communideyv, N.Y 
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SEARCHLIGHT SECTION 


WRITE-WIRE ot PHONE for: 
& POWER SUPPLIES % RADAR 
. Pe ea eee 
* TEST SETS & TELETYPE 
Pa GL eae 
- TaD 


CRMC CSM TE 4 


NEW FREE FLYER! 


Hundreds of excellent buys in 
air and ground electronics, air 
frame and electrical parts, com- 


*& Immediate Delivery tails 
% Hundreds of Types Standard Telephone Type Relay 
CODE 4 TWIN CONTACTS 


* All Standard Makes 11-Form A 1-Form B 1-Form C 1-Form D 
& New-Inspected-Guaranteed 


See our ad on page 105 


ponents, etc. Get your copy 


TN-1/APR-1 TUNING UNIT 


$24.50 


VARIABLE VOLTAGE 
AMERTRAM TRANSTAT 11.5 = A Input 
i ‘ Output « 
variable 0 to 116 V. up to 100” $99. 6G 

BRAND NEW 
IMPEDANCE-BRIDGE SPECIAL 


—24 HOUR DELIVERY OF THESE TYPES ———————_— 


ed Relay 


Differential a 
Polarize 
Special 


BK Serie 


Write for New Relay Sales 


Ky lay Catalog, C-7 


al a P. 0. Box 186-AA, West Chicago, Ill. | Phone West Chicago 1100 $125.00 


NEW ARRIVALS 
All unused Excellent condition 

TS-3 AP $95.00 
TS-3A/AP 125.00 
TS-92 AP 97.50 
TS-667A AP, For ac 72.50 
1-203-A lth (METI 

I cl ( 79 4 
And MANY ‘ hat do VOU Nee 


BEARINGS — 


MINIATURES: PRECISION; STAINLESS STEEL 


Electronic Components 


input as output) Dyna TION 


e quantity 82.05 ench ARROW SALES, inc. 


BEARING DIV. Raway Sales 
son Coramic Mica Tublar Condensers OFFICE AND MAIN WAREHOUSE 


$25.00 per thousand 4-8 Forsyth St WaAlker 5-150 N.Y.C,N.Y 7460 VARNA AVE.. NORTH HOLLYWOOD. CAL 


sizes Insulated ! : 1,a&2 eee Mail to. BOX 3007-E, NORTH HOLLYWOOD, CAL 
ri ttions bin steve : * per were ee ee ee ee ee 
615.00 per M, 2825.00 per M Srand aow radie. tebe Phones: STaniey 7-0406 MT LE aera AL) 


10,000 each of type 12AT Telegraph: WUX, NO. HOLLYWOOD 
10,000 each of type 12AU7 re LU Tee ee ee eee lel) 


We purchase surplus inventories 0,000 each of type 12AXK) 
will be sold to the highest bidder CENTRAL WAREHOUSE & SALES SHOWROOM 
Approximately 300.( additional electron tube 6 rR! MICHIGAN AVE., CHICA 16, WAL. 
BELVISION, INC available at few orieee , Send sour pres glhere ond ’ $ shat 
NYZNY write for further information to OTHER WAREHOUSES IN 
FS.34) otronics Atianta, Ga., San Antonia, Tex., Pasco, Wash., 
Barclay 7-6063 Class. Ady. D 0 ) Sacramento, Cal.. Burbank, Cal,, Los Angeles, Cal, 


vvvvvvvvvvvvvvvvVvvvvvVvVvVvvVyV* 
ywwvuvevuvvvvuvuvevvyvyVY VY wT YY YY YY YY. 


254 Greenwich St 


Qe 8 8 8 8 aa ee 


MINIATURE 60OME if STRIP ' TS46/AP FREQUENCY METER 


GUIDED MISSILE BEACON ter adjust. 
—— FILTER CAVITY F-28/APN-19 Westinghouse 7P4 Block Osc. Xfmr. 


DUMMY LOAD.X BAND i1HW2F RADIATION LAB 
rN ’ ' 
va wai fiow ; CRYSTAL DETECTOR 
| ECHO BOX 
WAVEGUIDE TO TYPE N er teat — 
' COAX MIXER A EMBLY 
DIRECTIONAL COUPLERS ith ! 





i All BN , ADAPTER RG48 WAVEGUIDE KW 400 CYCLE SOURCE 
TOMPLETE RADAR PLU THERMISTOR MOUNT 10CM. A 
: K35 loos 
t ; COMPLETE SURFACE SEARCH RADAR | 
Hada bien ‘ 7 ! 
f ymmplete laboratory bench se ; ; 
r ’ "teste AIRBORNE POWER SUPPLY DY30/APN-19 (on, 
; in 
t DALMO VICTOR HI-SPEED i ’ t ] 
: o ni 
i X BAND THERMISTOR 1 


Seance ee SS o> MUS C 
Tunes : y te Se 1 
sarin 1d 


Seuwnwewe we ewe es oe =a ae aeETteEeEeEeEeeee  S 


ch 


wee ee ee eee ee ee oe 
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SAVE UP TO 70% 
OF 
WHOLESALE COST 
COAXIAL CONNECTORS 


ALL COMPONENTS 
1ST QUALITY AND 
100% GUARANTEED 
TUBES 


COMPLETELY GUARANTEED 


Pl -259 ' °] New 


M. 9 tite | 5 acai ie antes a 
UG-210 iF 5 750TL 807W | 





$19.95 Ea. 


FG-172 
$15.00 Ea. 


IMILAHLY La 


ts a 
A as 


$1.75 Ea. 
/ g8002R 
$12.95 Ea 


( 
G-5 
( 
‘ 


for In AVAII 
W PRICE 
Single Type Jt 
Dual Type Jit t 
Triple Type JJJ Unit 


SEND FOR COMPLETE LI 


PRODUCTION 
KOLLSMAN SERVO MOTORS 
QUANTITIES WITH TACH GENERATOR 


PRECISION POTENTIOMETERS ' 1-0160640-MOTOR-1LISV 606 


Output G 
50K 10 Turns 0 I 6.59 $59 50 Ea 
Van Dyke lustre. Mini rel “ ie ( ol2 t 6V 4100 ¢ 
3/4° din. « 4 ‘ M « ‘ ta ¢ 

20K 10 Seon 0.1 ! 

Gibba Mi t 

10K 25 Turns i 
Helipot 

10K 10 Turns | 
Helipot 

10K 10 Turns | 
Helipot 

2K 10 Turns 
Helipat 


42.50 Eo 
SOUND POWERED PHONES 
U.S. NAVY Type “M” Head and 
Chest Sets 
HEAVY DUTY-INCL. HEADSET 
CHEST MIKE & 2 FT. OF CORD 


$14.88 Ea 


Helipot Duo Dials available for 
\ ‘ $9.48 Ea, 


Hi CURRENT 
FILAMENT TRANSFORMERS 


AMENKTRAN TYPE W-PRI-105 I i 
V. 190amp.55KV Ins Ea (329 50 
14940-PHI-10 


TS-10 TYPE S. P. HANDSET 


Terms 


15 amp ta. ‘si9 50 


( V 
Type PRED) V 
Vi 


i Special Discounts on Quantity 
i 
0 AMP 10 Ea 


$6.25 Purchases 


COMMUNICATE 


HUNDREDS OF MILES 


BY RADIO 


— at Lowest Cost! 


4GUN 5” C.R.T. 


New Surplus 


BP7 | 


General Electric BC-375-E 
100-watt Radio Transmitter 
Reliable @ Easy to Ope 


nd priced far below . f ake 


PRICE Only US $99.50! 


t ture r est 
Literatu po eq 


BC-458-A Transmitters 


. 
Wholesale Quantities f 


ELECTRONIC PARTS 


Prompt Delivery; and, below 
factory Prices on 


CERAMIC CAPACITORS SOCKETS I- 95-BM, New 
TUBES (All Types) POTENTIOMETERS sa Salk il 
RESISTORS SWITCHES 82-A 5” ADF indi 


177-B Tube Tester 
and other parts for 00 ADF Test & 


SPECIAL 


in stock 


Television & Radio Sets Signal G 
LIST WHAT YOU NEED 


Quotation, Pro Formas gre 


COMPONENTS SUPPLY co. 


161-€ Washington St, NY. 6 Y 


Sam Mcintosh 


ELECTRONICS Januar 


VHF Field * 


 eananiiiies 


SEARCHLIGHT SECTION 


ate el el 
WU Tess ii) 3) 
Ri a eee 


TEST EQUIPMENT 


GENERAL RADIO 


WE INVITE YOUR 
INQUIRIES FOR ALL YOUR 
0G 0 00), 13th) 
SYNCHROS 


COMPLETE LINE OF COMMERCIAL 
ARMY AND NAVY TYPES 


$37.50 
37.50 in 


$22.50 
12.50 
29.50 
29.50 
4.50 
27.58 
42.50 
42.50 
47.50 
‘ 45 00 
pit 4.95 
pit 3.95 
rita rye iN ren 
rPATIO a HEOULERST 


PULSE TRANSFORMERS 


OVER 50 TYPES LOW AND HIGH 
POWER TYPES IN STOCK FOR 
IMMEDIATE DELIVERY 
MFD HY UTAH, Gt HAY Ttibe 
PHILCO, WESTINGHOUSE, WESTER 
ELECTRIC, bert 

} W 2k i $6.95 
t ! 6.95 
t rio 7.50 
h ! 5.95 . a 
t i 7.60 ignal Gen 
12.50 TS Types and Microwave Test Equip 
3.75 ment and Components in Steck 
14.50 Al ow except w i *ibs 
16.50 - - Gumeumions 
tint 


tat 
youn ft 


2KVA POWERSTAT 


Superior-115/230V 60cy 
0-270V 9Amps Output 


Special Price $37.50 Ea. 


LECTRONIC 


RESEARCH LABORATORIES 


715-19 Arch St., Phila. 6, Pa. * MArket 7-6771-2-3 
Cable Address: LECTRONIC, Philadelphia 


POLYSTYRENE 
CAPACITORS 

i Tolerance 

oOvin W "Ving 
HEMMETICALLY SEALED 

Mel $7.50 Ea 

MEI 12.10 Ea 

Miri BY WE HHAND 


1 ph input 


iii aed) | 
mae) aba; 
LIST OF SURPLUS 
a 1d 


toch $28.50 
Not Rejects 


) Pe 


$G-61/U 


12-16mc 27-33-mc, New 


|. F. Signal Generator 
$125.00 


TS- 100/ AP 


»YNCROSCOPE 


New $35.00 


NOT 


DEMILITARIZED! 
1 APN.S 


TS 670 L band Sper 
trum Anatizer 2/750 00 


EQUIPMENT CO. 


PAOLI, INDIANA Phone 2801 





SEARCHLIGHT SECTION 


3 Tr NEW “TABTRON” SELENIUM RECTIFIERS” ee Sane eee 
LAB & HIFI, LAB Built & ready te werk 
ENGINEERED FOR AUTOMATION & INDUSTRY cmon a eee ine anetant 
ute F 
250 ma 


ed @& i12V 
45 ibe é 


& Po 
Resistance 
400V0C 

3. ree 
fMaments 


al Apparatus Builders’ mtgrs j 


THar's A Buy 1 


FULL 


ed OC tor 
$39.00 





WAVE BRIDGE @ DATED & ONE Y 


New 5-Way Binding 
POSTS 


EAR GTD | 


Ctr Tap 4 Phase 
L6VAC Ac oc 120VAC 
217V 0« 10/12 1500CV 
00 $2.40 $17.10 
oo 70 18.25 
00 3.05 20.00 
oo 1.40 21.70 
00 1.70 24.00 
00 42.40 

00 a 

00 a 

a 

Qa 

Qa 
a c 

CATALOG t 


230 to 


a New Variable Voltage X-fmrs 


240VCA SUPERIOR.GR-STACO 
10voc O-112V-1.25Aa 
$33.25 O-LISV/3A 
44.00 Cased 0-155V/7.5A 
49.40 Uncased 0-115V,7.5A 
5.75 Cased/0.270V 3A 
59.90 Uncased 0-270V-3A 
Cased 6-155V 154 
Cased/0-270/9A 
Uncased 0.27V/7.5A 
Cased 0-270V 9A 
Cased 0.270V/12A 
¢0.270V 115A 
0-270 (30a 


sVvac 

zevoc 
rT) 
46 
160 
40 
70 


4SVAac* 
47V0C sevoc 
$3.70 $4.45 
30 5.85 
5.75 7.40 
25 14.30 
75 17.25 
40 74.75 
00 29.56 
00 48.00 
2s $7.80 
28 70.50 


72VAC 1S0VAC 
100voc 
$7.40 
10.2% 
12.76 
06 


s7 
10 
19. 
15s 
22 
17 
19 
9 
$1 
#1 
1u7 
124 
is4 


HI-MEG HI-VOLT 
NEW RESISTORS 


0 
90 
90 
si 
$1 


aPio 
erie 
arco 
aPrioe 


6 Ame 
16 Ame 
Ame 7 
100 Ame 


10 


AMOUNT 
GYRO 28.50 4a 
5 4.25 se 
ORDINANCE 2.36 42.00 64.75 86.50 
, 29 sa 
t 


. feat 06 164.00 118.060 
oe 41TE FOR DOC POWER 


Duty Battery ‘Fast’ 
Charger Rectifier 


1046 400897 


Heavy V Autoformers 


Low /10KV 
lOw 15KV MVP 
8 Mee low 10KV 
Meg iw S KV OMVG 
SW 7SKV MVT 
20w/25 KV MVA 
10w 15KV OMVP 
lOw 15KV “MVP 
low 15KV OMVP 
4w SKV OMVG 
lOw 15KV “MVP 
10w 10KV 
j0w SOKV “MVO" 
25w/40KV “MVE 
1Ow/15KV MVP 
Deduct 10 Dise Qtys 100 


Model CR1¢6 $14.88 


$18.81 
10% 
High Current Power Supplies 


ONE VEAH GUARANTEE 
Variable 6. 24V0¢ 


Model CH10 
Dud Deduct 


$0 
so 
50 
so 
$26 
50 

$2 

so 
$3.50 
May Be A 


$100 


TRANSFORMERS 
Mil-1-27 Specs 
HERMETIC SEALED 
+ 


Return 


$22.50 


» Cord, Plug & Recaptacte 


FILTER CAPACITORS 


6M 6000MFD i5V $24 
2M 2000MFD Sov 34 ea, 10 tor $30 
CRKET tor CE1S6M or CESO2M 25 


6, %/%1 THOR 2018 
‘TABTRAN” Rectifier Chokes pocar ss Ls gis. 
meet 8 ; asians 


R600; 
NEW CONDENSER 7 BT-14 


' 

' 

' 

U " 

’ 6004 

' We005 

' 01 
' 5 25000 
' 

' 

' 

' 

' 

v 


$3) 10/$12 


Stock 
NUMeER 
aVSA 
2EVSEACE 
4OVEAICE 
J8VIIZA 
JEVIJACE 
AOVI2AICE 


Continueus 
Rating 


NEW FILAMENT 
TRANSFORMER 


Mia 
wvoc 


fers. 


R6006 
TABTRAN” Rectifier X#mrs tubular 


axial st 
Vol $21 
olts (DUAL 16-18 & 

Series Sex 15 


10 


AVSOACE $4; 6 
J8VIO0A 


AVIOOACE 


See'd 0-9 


4-6-9 
Volts 


0.9.15 
ds 0 71 


33 
J . ‘ . 1#5007 


INFRARED SNOOPERSCOPE 
, TRS00R ; ame 


5 SEE INGDARK TUBE 
Ae 4 
T5001 4.65 Selected, GTO & Tested 
. THSO002 12 A 16.65 : 
T5001 24 Ae . $5.65 
TRS004 50 Ame 59.95 
T4005 100 Amp" 108 65 
18 Volt ? Ame 1.98; 2 for $3.50 
Widas in Series Ratings chown; Paratiot TAS SPECIAL $4.75 $9 


at 
itage 09-15-14 New Snooperscope Hi Voltage Power 
10V 60 cy Supety Medel 4s00voc ‘ - 
Housed in caged 


‘TAG ® $31.95 


12 is 24 


atlable 6 


pecity 
120VSAC 
120VbACE 
120V1IOAC 
OVIOACE 
O12VI2AC 
Meter All Others 4° Meters 


POWER SUPPLIES TO YOUR SPECS 
WHITE US YOUR REQUIREMENTS 


& TUBES 


OA) oe. 
Ont 6c4 
oe) ore 
oe) ome 
ocs 647 
oo; 6Lé 
1A04 60466 
1AMa 6St7GT 
imiatT 6SNTGT 
18 6su7TGcT 


$240 
$246 
$295 

$35 


Ps2002 


TAB’ TESTED 


INSPECTED 
GUARANTEED 


245A 15 
750Tt 12 
528 

254A 

59 

146 

275A 

276A 

103A 

oaTH 


Cirvassis 
mooet 


Ready to work 
°S$2003 
LESS Chassis 


Mftg‘rs—Labs—Industrials 
Write for New Wholesale 
229 28.85 
vars 2K 10 100 00 BARGAIN CATALOG 
‘ Kit 1270.00 

“ty 100.00 
wal 93.00 
was $0 00 
KO 165.00 
15.00 
"8 
‘8 


TTA 
723A8 
72668 
726€ 
s07 
408 
409 
aii 
#1 
ais 


2 


NEW G.E. PHONO CARTRIDGES 
Original Boxed Money Back Gtd 


RPROSOA sé 
HPRKOSIA 19 
RPROSIA 28 
RPROA0A 5 
RPROAIA s 


Diamond Replacement Needles Gtd 


sa 
$u6 
$10 


vave 
Vaeios 
vnise 


tor 


SWITCH POWER TYPE 


Rated t5Amp/t 
EIGHT POSITION 
lgth 13/16", 4 mtg 
thd. SPECIAL $3 @ 


TRANSFORMERS 


D 
ie 


76 
25 
00 
os 
os 


LOOPS Se 


wwe meow 


<x 


sO Volt 
Shaft ‘4 


9 
00 
50 
5.00 
5.00 
2.00 
so 
5 
06 


6vear 
oma 
6vé 
7c4 4298 

8021 #i2A RPI01D of RPIOLO « t 
12AL5 60 423 . RPIJOLIA ’ 
12A6 . 4A B66A RPJOLIA 

12Au7 BI2A 
12AK7 aT5A 
12AYvT BBOA 


soate 
107A 
110 
@iiis 


aia 
ais 
628 


holes 4 


4 for 


$10 


seee> 


oe 


= 


” 
8 
a8 


All 115V/hO0ey/t { 
7H0VCT/200ma & bv 
4 . + @ VA, 6/921 
7OOVCT /Sma & 6 
. A & SOO0V 
7T0VCT 


Primary 


iveT 





- 


bA 


NEW MICA CONDENSERS GID. | 
=>. wro wvoc Price 
te 


100 $35 
HI-Fi RECORDING TAPE 


100 $25 
Sold on Money Back Guarantee 


100 $15 
REEL ' FOOT Higt Qua 


100/330 

100 $50 

“ FERRO-SHEEN 
nstant 


100 $35 
aol t Ila ape 41 | 


BOLIA Freq. 7', 1PS 40-15 KC Oxide Wad Ir 
9001 TAB SPECIAL @ $1.59 EA; 3 @ $1.50 


900% s 
3004 EA; 12 FOR $1.45 EACH 1000's SOLD 


iV/I0A & W/HA &@ 
iima % 1 sei 
& 6 SVCT/2A $24 


126 
128 
saci 


SHILA 
991 
1005 
1620 
1625 
1629 
050 
$517 
haa 
5a70 


Se 

O« 
iS 
7% 
45« 


zc 


Oma 


“OC°CP>N=" Ce Seeteereera 


140V mintature $1.49@ 


si 


af iA 


‘oma 


4 f 


ohn ew 
aan 


$20 

770V 

s50vCT 
! tv 


A 

Oma 

TV 
ased 


KV 


ma 
5a75 
$879 
seal 
5965 
2008 


A 
{ 
‘A 0 
placement 
VET/IOAS 
sis 
iveT 
isd 
VET/SI2ZA 
sia 


Re 


10A Ky 





seri 
Pe 
CRIA 
SIPTA 
Siri 
SiLP2 
SLPTA 
SSPTA 
sary; 
10KP7 


PRECISION RESISTORS 


i ACCURACY GTO 
SPECIAL Ife EA 
10 OF ONE VALUE 

OF One Vatue 
WRITE FOR FULL 


=sssE 


lSec ea 


si0 
LISTING 


ELECTRONIC PHOTOFLASH KITS 
AC & Battery Inbuilt 


Portable Units 


~~w~e 
ven 


2.00 


CIRCUIT BREAKER 


Heloman Et Mop Bkr A 


LATE ARRIVALS @ NEW MERCHANDISE @ SPECIALS! oi s0 Ee 


12 FOR $16 $0 FOR $50 
PECIA $0'°O & CH Teoagte Bkrs 
' , ” 50c EA 
Push 


PRECISION POTENTIOMETERS Sten 
MULTIPOT 25 100 
$000 10000 20000 

1 aquty 

' wor Kise ton 
Heli & Muitipet 16 
tturn 


Sstarvoror 


M 


Kitson Therma 


Bhkrs 


5% 
Crystal 


Butten 
IN23B NEW Diode 


<—H 
Ae. 6 89¢ ea; 


SPECIAL FOR " 


00, 2000 


Otems 0.5 25 FOR $00 


Ea, 854 


Each $5 
70, 5h 


8 
10K 


det 4008 OW Sec 
# tess tha 


74% 
4 the s 
OW Bec. ce 100 w 

Hecycles 5 see'd, tess than Site $14 
ASSEMBLED, additional » $10 
140V BATTERIES * $10 
Witt “TAG” MONEY BACK GTD 


saw ' 
4.94 

w 

*s 


ohms 0.5 
Each $5.98 
5 6.5 

$3.95 
potentio 


100 G Series 100 © 


Hits 
*Twe 


so.o 


on Dejur Muter Lae 
GR101 10,000 ohm 4Watt 
GRF514 $0,000 oho BWatt 


PHOTOFLASH & STROBE LAMPS 


TAG W See 


Replace Mas fact 


9.98 
10.98 
9.00 
10.00 
4 49.98 


THIGGER COM LO VOLT FLASH $1.67 
COND. S25M FD 450V0C 5S) IWATT SECONDS 
ntw ‘ ‘a | ® ote 
Send 80 TAG’ Phrotetiash Oat 


tor 


420 


THAT'S 


Ey 
BUY 


Depr. (T9111 Liberty st 


GR+214 20 ohm 10 Watt 
ter 0214 500 ohm 1OWatt 
De Jur 20,000 ober 
TRIMPOT 
Faive 
20K, 40% 


da 
CABLE 


RECTOR 2-6245 


N21 5 


for 


Write for Industrial & 
Wholesale Catalogue 


Guarantee 
Only 

FOB 
shog 


Money Back 
(Cost of Mdse 
$5 Min. Order 
N. Y. ©. Add 
charges or for coo 
25% Dep Prices Sub 
ject to Change Without 


INN ire Hoiles, 35 tinimen 
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INDEX TO ADVERTISERS 


Ace Electronics Associates 
Advance Electronics Lab, Ine 
Aemco, Ine 


Aeronautical Communications Fajulp 
ment, Ine 


Aerovox Corp 

Aircraft-Marine Products, Ine 
\irpax Products Co 

Allegheny Ludlum Steel Corp 
Allen-Bradley Co 

Allied Radio Corp 

Alpha Instrument Co 

American Lava Corporation 
American Machine & Foundry Co 
American Television & Kadio Co 
Amperex Electronic Corp 
Amperite Co., Ine 

Amphenol EFleetronics Corp 
Arnold Engineering Co 

Assembly Products, Ine 

Astron Corp 

Atlas Precision Products Co 


Nutomatic Metal Products Corp 


Baker Chemical Co., Jd. 7 

Ballantine Laboratories, Tne 
Barnstead Still & Demineralizer Co 
Barry Controls, Ine 

Bausch & Lomb Optical Co 

Bead Chain Mfg. Co 

Beaver Gear Works, Ine 

Bell Aireraft Corp 

Bell Telephone Laboratories 


Kendix Aviation Corp 
Eclipse-Pioneer Div 
Seintilla Diy 


bentley, Harris Mfg. Co 


Berkeley Ppis Beckman fostroments 
inv 


Bird Electronic Corp 

Biwax Corporation 

Hliley bleetrie Co 

Boesch Mig. Co. Ine 

Bomaec Laboratories, Ine 
Korg Corporation, George W 
Bourns Laboratories 

Kristol Co 

Kurnell A Co Inve 

Burroughs Corp 


Bussmann Mig Co 


BS Hytron, A Div. of Columbian Broad 
custing System, Ine 


sledonta Kleetrontes 
Corp 


Iransformer 


uobridge Thermionte Corp 
irolina Power & Light Co 


eleo-Constantine Engineering Labora 
tories Co 16 


entralab \ Division of Globe-Union, 
Ine 107, 


hicago Standard Transformer Corp 


bristle Bleetric Corp 
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Cinch Mfg. Corp 

Clarostat Mfg. Co tus 

Cleveland Container Co 

Clifton Precision Products Co., Ine 

Cohn Corp., Sigmund 
olleetron Corp 
omar Electric Company 
ommunication Products Company, tne 
omputer Instruments Corp 
omputer-Measurements Corp 
onstantin & Co., L,I 


ontinental-Diamond Fibre Div. of the 
Budd Company, Ine 


ontinental Wire Corp 


onvalr \ Div of General Dynamics 
Corp 


ornell-Dublier Bleetric Corp 
orning Glass Works 
ote-Coll Co., Ine 

Couch Company, Ine 

Cross Co. H 

Crucible Steel Company of Amertea 


Curtiss-Wright Corp 


Dule Products, Ine “1 
Dane Rleectric Co an7 
Daven Company trd Cover 
Daystrom Tostrument 113 


Daystrom Pacifile Corp A Subsidiary of 
Daystrom, Ine 


DeJur-Ameco Corporation 

Deleo Kadio, Div, of General Motors 
DeMornay-Bonardl 

Dearborn Electronic Laboratories, Ine 
Dialight Corporation 

Diamonite Products Mfg. €« 

Douglas Micrownuve Co Inve 

Dow Corning Corp 

Driver-Harris Company 


Dhumont Laboratories, Tine \ilen BB 


duPont de Nemours & Co. (ine 
Polychemical« Dept 


fastern Alp Devices Tine 
itel-MeCullough, Ine 

leetro Engineering Works, Ine 
lectro Motive Mfg. Co., Ine 
leetro- Pulse Ine 

lectro Tee Corporation 


leetronic Equipment Divisio: 


Lbs Tre 
lectronic Fabricators, Ine 
lectronic Instrument Co., Ine Hico 


lectronic Instrment Div of Kurroughe 
Corp 


lectronic HKesearch Associates, Ine 
lectronics 94, 05, 1 
mplire Devices Products Corporation 
nelineering Co The 


rhe Klectrontos Division ire Kesistor 
(orp 


seex) bleetronies 


ESSEX 


Custom - Designs 
ENCAPSULATED AND 
HERMETICALLY SEALED 


DELAY LINES 


Wide 
Variety of: 


DISTRIBUTED CONSTANT 
DELAY LINES designed for 


fast rise time and low at 


ESSEX ELECTRONICS C-736 


tenuation made in flexible, 


metal-shielded and stick 
types 

LUMPED CONSTANT 
DELAY LINES feature high 


fidelity as well as compact 
size 


The name, Essex Electronics, is 
your reassurance of highest pos 
sible product quality, efficiency, 


performance e and satisfaction 


Send specifications as detailed 
as possible for prompt cost 
quotations 


Plants at 
7303 Atoll Ave., No. Hollywood, Calif 


Trenton, Ontario—Canada 





has the 
most 

complete 

stock of 


RUE 
Raa 


HA 
Has 


AMAL AAAS 
galt me Lb 


Largest Inventory in the Industry, 
Orders Same Day. All 
Jan. Spec. Approved Components. Deal 


with PROGRESS to 
Money 


Shipped the 


Save Time and 


Just off press 
will ¢ 


eternn 


flerent 


Mail, Wire, Call 
WOrth 2-804] 


PROGRESS 


= ELECTRONICS CO. 


296 Broadway, New York 7, N.Y 


GENTLEMEN 
Please send at once your Catalog P.-7, il 
lustrating and describing Coaxial Connec 


Plugs and Jacks 


tors. Cables 


NAME 
FIRM 


ADDRESS 


Want more information? Use post card on last page 


422 


F-K Machine Works, Ine 
Factory Enterprises, Ine 


Fairchild Controls 


Division 


Corp., Components 


Fansteel Metallurgical Corp 400 
Federal Telephone & Kadlo Co 

Fenwal, Ina 

Film Capacitors, Ine 

Filtron Co., Ine 

Prenchtown Porcelain Co 


Prequency Standards 


Garrett Corporation 
Ceeneral Ceramles Corp. 
General Controls Potentlometer Div 


General Electric Co 
Apparatus Dept 109, 
Kleetronics Components Div 
Semiconductor Products Dept 


General Mills, Mechanical Div 
Greneral Radio Co 

General Transistor Corp 
Geniseo, Ine 

(lobe Industries, Ine 

Cood-all Fleetric Mfg. Co 

ut Pulley & Hardware Corp 
Graphic Syst 1s 

Greater Miami Industrial Div 
Green Instrument Co 
Greenleaf Manufacturing Co 
(ries Keproducer Corp 


(uardian Eleetric Mfg. ¢ 


Hardman Co., Ine nu. Y 
Haydon Company, A. W 
HMaydu Electronic Products, Ine 
Heath Company 


Helland, a Div. of 
well 


Minneapolis-Honey 


Helipot Corp Div. of Beckman Inastru 
uo ate, Ine 193, 


Hewlett-Packard Company 
Hexacon EBlectric Co 

Hopkins Engineering Co 

Hudson Tool & Die Company, Ine 


liughes Products, a Div. of Hughes Alr 
aft Co ez, 


* Kesearch & Development Labora 


Industrial Test Equipment Co 
Institute of Radio Engineers 
International Business Machine Corp... 289 
International Electronic Research Corp 
International Nickel Co., Ine 
International Keectifier Corp 
al Kesistance Co 
ational Tele ter Corp, 258 


Iron Fireman 36° 


J-V-M Engineering Co 
Jet Propulsion Laboratory 


Johns Hopkins University, Applied Phy 
sics Laboratory 

Johnson Company, FB. Ff 

Jones Div., Howard B. Cinch Mfg 

Jones Electronics Co., Inc., M. 


Joy Manufacturing Co 


Kahle Engineering Co 
Kay Electric Co 

Kay Lab 

Kennedy & Co., DS 
Kepco Laboratories 
Kester Solder Co 


Krohn-Hite Instrument Co 


aboratory for Electronics 

akeland Chamber of Commerce 

ambda Electronics Corp 

ampkin Laboratories, Ine 

app Insulator Co., Ine 

each Corporation 

ewls Spring & Mfg. ¢ 

inde Air Products Co 74, 


ockheed Airc California Div 


aft Corp 
Chemical Co., Ine 


nos Sclentific Laboratory 


Sumuel K 


MacDonald, Ine 
Magnatran, Inc 
Magnetic Amplifiers, Ine 
Magnetic Metals Co 
Magnetics, Inc 

Magnetics Research Company 
Malco Tool & Mfg. Co 
Mallory and Co., Inc., P. K 
Marconi Instruments, Ltd 
Markem Machine Co 

Martin Company, Glenn I 
Measurements Corp 
Melipar, Ine 


Metals & Controls Corp., General Plate 


Div 
Midland Mfg. Co Ine 
Millen Mfg. Co., Ine Jumes 


Minneapolis-Honeywell Regulator Co 
Hoston Division 
Industrial Division 


Model Kectifier Corp 
Muirhead & Co,, Lid 


Mullard Overseas, Lid 


Narda Corporation 


National Company 
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National Moldite Company 


Nems-Clarke, Inc 


New Hampshire Ball Bearings, tne 


New Hermes Engraving Machine ¢ 


Ney Company, J. M 


Non-Linear Systems, 


North American Aviation 
Autonetics Div 
Los Angeles Div 
Missile Development Div 


Northern Radio Co., In« 


Norwood Controls, Unit of Detroit 
Controls Corp 


Nothelfer Winding Laboratories, Tn« 


Friendly labor supply 


Unusual city, county, and 


state tax advantages 

industrial sites plentiful 
Good banking facilities 
Full 


teed 


cooperation guar 


Strategic location 


Oak Mfg. Co for 
SMALL 
or 
MEDIUM 


INDUSTRIES 


Orange Products 


Ine 


Oster Manufacturing Co John 


Panoramic Kadio Products, Ine 


Perkin Engineering Corp 
Permag Corp 


Peters-Dalton, Ine 


*helps-Dodge Copper Products Corp., 
Inca Mfg. Div 


*hiladelphia Bronze & Hrass Corp 
*hillips Control Corp 


‘Ix Manufacturing (Co., Inc 


‘olurad Electronics Corporation 21 
‘olytechnic Research & Development Co 
Ine 


‘otter & Brumfield, Ine 


‘otter Company, Ine 


*recision Apparatus Co., In« 


*recision Capacitors, Inc 


*‘recision Paper Tube Company 


Progress Electronics Co 


Kadiation, Ine 245 


Kadio Corporation of America 10%, 103 
19, 4th Cover 


Kadio Engineering Products 


Model H-1 
Kadio Mate 
asia MODEL H-3, Bench Style 
FREQ. RANGE: | to 350 MC 
SWEEP WIDTH: 200 KC.-300 MC 
TURRET ATTENUATOR 
PULSE MARKER PRESENTATION 
6 CRYSTAL CONTROLLED 
MARKERS 


MODEL H-2 


Portable Style 
a Div. of Precision Paper @ FREQ. RANGE: 1-300 m 
Co , @ SWEEP WIDTH: 200 ke 


Kevere Corporation of > me 


Kamo- Wooldridge Corp 
Kay bestos-Manhattan, Inc 
Kaytheon Mfg. Company 
Keeves Instrument Corp 
Relay 


Sales, Ine 


Kemington Rand 
Kand Corp 


Univac Div. of Sperry 


Kesinite Corp., 
Tube 


America 


Hogan Hrothers 


WRITE 


Koyal Metal Mfg. ¢ 


Sanborn Company 


Sanders Associates, Ine 
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information? Use post 


An Invitation 
TO MANUFACTURERS 
OF ELECTRONIC EQUIPMENT 


Businessmen of Lakeland, 


Florida will cooperate fully 
and furnish complete in 
formation to manufacturers 
who will consider relocating 
or establishing a branch 
this fast-growing 


unit in 


central Florida city 


INDUSTRIAL COMMITTEE 


LAKELAND CHAMBER ot COMMERCE 


P. O. BOX 979, LAKELAND, FLA. 


SWEEP GENERATORS 


Model H-1 


Portable Style 


FREQ. RANGE, 1.950 me 
CENTER FREQ. 1.420 wx 
SWEEP WIDTH: 100 ke 
range—over 60 me 
OuTPUT VOLTAGE 
band. Over | O vp 

tf FLATNESS: 10 

tw DISPLAY LINEARITY, 12:1 


by heterodynin« 

40 mc. low end at 
at high end 

Over 2 vp top low 
to p.—high band 


bond 


high 


Shown 


pct rer rw errr rere 


' New Telonic 
'R. F. DETECTOR XD series 


@ EXCELLENT 
MATCH 
VSWR below 12! 
@ IMPEDANCE 
Models XD} 
50 ohms 
Model xD4 


xDS 


INDUSTRIES 
73 WN. 2nd Ave. 
Beech Grove, indiana 


card on last page 





consider the PERSONNEL PLUS... 


that GREATER MIAMI offers 


Compare Greater Miami by any 
check list with other areas asa 
location for your plant—you'll 
find it ranks favorably in every 
respect. But there's a special 


hard dollar reason for 
locating your plant in Greater 


Miami that no other area can equal 


the Personnel Plus. 


Critical, hard-to-find employees 
engineers skilled techni 
cians...are more readily avail 


able to a plant in Greater 


Miami because the people 
you want want to live 
here in South Florida 
where healthy outdoor living 
combines with all big city 


advantages. 


This Personnel Plus translates 
into profits with increased produc- 
tivity from better selected, satisfied 
employees. Send, on your 
letterhead, for 30-page Fact 
File...complete statistical 
area analysis. 


GREATER MIAMI INDUSTRIAL DIVISION 


Dade County Advert ing Dept. 197 + 141 NLE 


WANTED! 


We're looking for engineers whose 


prime responsibility is to seek ways 
and means to make products or parts 
better, more efficient and at lower 
cost. ‘I 


o you, we recommend French- 
town Engineered Ceramic 


Very possibly you can profit from 
the many valuable properties of French- 
town Engineered Ceramics to give 
you resistance to high te m peratures 
and low thermal expansion; excellent 
mechanical strength and wear resist- 
ance; superior dielectric strength at 
both high and low frequencie 


This helpful 4-page bulletin contains 

complete data on elec 
trical and mechanical 
characteristics of 
Frenchtown high 
performance bodies 
Send for a free copy 
today 


trenchtown 


PORCELAIN COMPANY 
86 Muirhead Ave. @ Trenton 9, N.J. 


ird Ave. « Miami, Fla. « Phone FR 11-3611 


mae 
Mc GRAW-HILL 


OIAECT PAAIL LIST SEAVICE 


McGraw-Hill Mailing Lists 
Will Help You 


Merchandise your advertising 
Conduct surveys 

Get inquiries and leads 

for your salesmen 

Pin-point geographical 

or functional groups 

Sell direct 

Build up weak territories 

Aid dealer relations 


Direct Mail is o necessary supplement to 
o well rounded Business Paper advertising 


program 


Most progressive companies allocate a 
portion of their od budgets to this second 
medium at the same time as they concen 
trate on the best business publications 


600,000 of the top buying influences in 
the fields covered by the McGraw-Hill 
publications make up ovr 150 mailing 
lists Pick YOUR prospects out of ovr 
Industrial Direct Mail catalogue 


Write for your free copy 
It contains complete information 


424 Want more information? Use post card on last page. 


Sel-Kex Precious Metals, Ine 
Shallcross Mfg. Co. 

Shielding, Ine. 

Sierra Electronic Corp. 

Sigma Instruments, Inc, 

Simpson Electric Company 

Sola Electric Co 

Sorensen & Co., Ine 

Southern Electronic Corp. 
Spencer-Kennedy Laboratories, Inc 


Sperry Gyroscope Company, Division of 
Sperry Kand Corp 


Sprague Electric Co 
Stackpole Carbon Co 
Standard Electric Time Co 
Star Porcelain Co 

Sterling Transformer Corp. 
Stevens Arnold, Ince, 
Stoddart Alreraft Radlo Co., Ini 
Stokes Corporation, F. J, 
Stromberg-Carison Company 
Superior Electric Company 
Superior Tube Co 


Sylvania Electric Products 


Paylor Fibre Co 

fechnology Tnstrument Corp 
Pektronix, Ine 

Felonic Industries 

lexas Instruments, Incorporated 


Thermal American Fused Quartz 
Ine, 


Pobe Deutschmann Corp 

Transco Products, Ine 

rransicoil Corp 

Transitron Fleetronic Corp 
Pransitron, Ine 

Pransradio, Ltd 

Trans-Sonles, Ine 

lriad Transformer Corp 

Priplett Electrical Instrument Co 


Pung-Sol Bleetric Ine 


I 4 © Electronics a Div. of Universal 
Atomics Corp 440 


Union Switch & Signal Div. of Westing 
house Alr Brake Company 06 

U. SS. Stoneware 85 

United Transformer Co nd Cover 


University of California Kadiation Lab 
orators 


Van Keuren Co., The 
Veeder-Root Ine 
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Waldes Kohinoor, Ine 

Ward Leonard Electric Co 
Waterman Products Co., In« 
Waters Manufacturing, Inc 
Weckesser Co 

Welch Scientific Co., W. M 


Westinghouse Flectric Corp 


WHICH OF THESE PROBLEMS 
FIT YOUR FIELDS 


Weston Electrical Instrument Corp., a 


Subsidiary of Daystrom, In¢ 
Wheeler Laboratories, Inc 
Wheelock Signals, Ine 
Whitse, Inc 


Zell Products Corp 


Zophar Mills, Ine 


ELECTRONI 


January ] 


OF INTEREST IN 


ELECTRONICS 
‘? 
* 


D work in microwaves 


RA 


tronic cuidanee and control 


devices 


Desien and deve evpoanne nt of comple \ wuriele dl missile 


navication tem beacon system 


proportional control —Vstems for 


telemetering and instrumentration 


\ssociated with these deve lopimients 


ment work on computer 


ceivers and transmitter 
formers pulse cireuitrsy, coders 
and amplifiers 


these 


( omponent part 


activities 


1. Devise an automatic frequency 
control system which will hold the 
frequency of an airborne power 
transmitter operating in the up- 
per microwave spectrum to one 
part in 150,000 under varied 
stringent environmental condi- 


tions. 


a Develop a range tracking cir- 
cuit capable of operating on in- 
termittent signals in the presence 
of heavy noise and interference. 


and radiation 


“Vstemis 


automate 


remote 


microwave 
modulators, transducers, 


and «le ‘ Ta rs 


Pechnical work 


for missiles and other 


aireraft: Lanelines 
control purposes 


erreurs 


tandardization and evaluation support 


3. Design and develop a recip- 
rocal phase shifter at x-band to 
vary phase by | 0.125 »g ina sinu- 
soidal manner using ferrite load- 
ed waveguide. VSWR to be below 
1.2 and insertion loss below 0.3 


db over 6%, bandwidth. 


4. Design a low Q microwave 
band...rejection filter for s-band, 
for use over a 2 to 1 frequency 
spread. Insertion loss at midband 
to be between 10 and 12 db. 


If your qualifications place you ina position 


to help solve these challenging 
now limited in the 
tunity and would Tike 


Bells widely diversified activitic 


Manaver. En 


you are Carpre 


write today 


to party bprate in 


fheerinmeyg 


probl mis qr if 


of your oppor 


any of 


in other field 


Personnel, 


Department Hel, sett AIRCRAFT CORPORATION, 


P. O. Box One, Buffalo 5, N. Y. 


1957 
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oon ¢ Le 


electron 


control systems 
Vstemns 


and ‘ omple x 


extensive desien and deve lop 
antennas, autopilots re 
Instrumentation, trans 


automatic tracking antennas 


IF THIS IS YOUR PROBLEM 


If you need effective, highly readable, 
smartly illustrated company literature 


(booklets, pamphlets manuals) to dis- 


play your products, inform the public of 
your operations, attract key personnel to 
your plant, train employees, and perform 
any of the other communicative functions 


that are vital to your business 


THIS 1S YOUR ANSWER 


The McGraw-Hill TECHNICAL WRITING 
SERVICE has a staff of more than 150 
highly-trained writers, editors, and illus 
tration specialists whose job it is to create 
technical and general literature for in 
dustry. We write, illustrate, design, and 
print Equipment Manuals, Product Bul 
letins, Handbooks, Company Histories, 
Annual Reports, and other specialized 
material. Save money and time. Let our 
staff be your staff for Technical and 


Business publications 


This service is available through ad agencies 


Write @ Phone 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc 
330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 


WORRIED ABOUT 
PRECISION PIVOTS? 


Call KK 


Steel, chromium plated, or carbide precision pivo 


diameter, | RM t finer surface finish. Diameter wle 


000010". Chamiers, radu, lapped ends, et 


Also volume production lapping of flat or round production 


parts 
Submit your specifications 
THE VAN KEUREN COMPANY 
176-D WALTHAM STREET 
WATERTOWN, MASS 


Direct Moil is @ necessary 
supplement to a well rounded 
Business Paper advertising 


mae 


Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


Want more 


Merchandise your 
odvertising 
Conduct surveys 
Get inquiries 
and leads for 
your salesmen 
Pin-point 
geographical or 
functional groups 
Sell Direct 

Build up 

weok territories 
Aid Dealer 
telations 


program 

Most progressive componies 
allocate a portion of their od 
budgets to this second medium 
ot the same time as they 
concentrate on the best busi 
news publications 

6 000 of the top buying in 
fluences in the fields covered 
by the McGraw-Hill publica 
tions moke up ovr 150 moiling 
lists. Pick Your prospects out 
of ovr industrial Direct Mail 
catologve. 


Write for your free copy of our Industrial 


Direct Mail catalogue with complete information. 


inf 


vary 


] 
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For 
investigating pulsed 


laboratory ei 


transmitters 


to oO | O r spotting spurious oscilla 


tions and modulation 


p ro ad u ct i oO n monitoring communications 


bands especially for 

signals very closely 
wor orse ses adjacent in frequency 

testing industrial RF 


equipment, diathermy and 
electrosurgical instruments 


Panoramic 


PANALY 


have tremendous 
flexibility... many uses 


3 models - 9 types 


Actually automatic scanning superheterodyne receiv 


ers, these widely used instruments 


@ permit visual observation and analysis of one or 
P y Model SB-12 


more signals simultaneously 


are unique in that they offer all the advantages 
of wide scan spectrum presentations, yet enable 
examination of signals so closely adjacent in 
frequency that their corresponding deflections 
normally tend to merge together or even com- 
pletely mask one another in wide scan displays 


can be used to observe signals anywhere in the 
spectrum up to 1,000 mc by means of an external 
signal generator and an internal aperiodic mixer 4a4aeaee 
which translate the spectrum segment to be an- 


alyzed down to the input band of the Panalyzor Model SB-8b 


have a sweepwidth up to 10 mc 


and many special features dependent upon the 
model selected, such as 


variable resolution variable scan rates 
long or short persistence display 
linear of log amplitude scales 


Panoramic Panalyzors provide a measuring tool of 
stmost simplicity, tremendous flexibility and many 
3 models in 9 different types fulfill almost every 


st genera se instruments to 
Model SB-3 


Moximum Resolution 
Scan Rate 
Sweepwidth Range 


the pioneer 


TODAY for more is the leader 


a Par 


probier 

to order 

Proved Performers 

PANORAMI( PECTRUM ANALYZER RADIO PRODUCTS, INC. 
t through Microwave 

PANORAMIC SWEEP GENERATORS 

PANORAMIC FREQUENCY CALIBRA 

TORS 


PANORAMIC RADIO PRODUCTS, Inc., 10 South Second Avenue, Mt. Vernon, 


Telephone: MOunt Vernon 4.3970 Cables: Panoramic, Mount Vernon, N.Y. State 


re information? Use post card or 





RANGES 
VISIBILITY 
V.0.M. 


"PRECISION 


model 


Gives You What 
You've Always 
Wanted in a 


a , HIGH-SENSITIVITY 
wel A MULTI-RANGE 


TEST SET 
PRIVISION 20,000 OHMS PER VOLT D.C. 


ee dad 


PT) 5,000 OHMS PER VOLT A.C. 


MORE RANGES — 44 of them starting lower and going higher outranging any 
professional V.0O.M. of similar size or type 


AN EXTRA-LOW RESISTANCE RANGE 2-ohm center scale range, powered by long-lived, 
internal 1.5 volt battery source 


AN EXTRA-LOW VOLTAGE RANGE 1.2 volts full scale, A.C. and O0.C 
AN EXTENDED LOW CURRENT RANGE 60 microampere first D.C. current range 
A LARGER AND EASIER-READING SCALE FACE extra-large 51%” meter with full 4%” 


extra-wide window 
SIMPLE, POSITIVE RANGE SELECTION — 18-position, positive-detenting, master range 


elector with low-resistance, dependable ver-plated ntact 


RUGGED, POSITIVE CONTACT JACKS and PLUGS pecially designed, low-re 


bra banana type plugs and jack 


s 
9 
> 
. 
» 
* 
* 


~ 


‘compare these Wide-Spread Ranges and Special Features: 


6 DC VOLTAGE RANGES: 20,000 ot per v | ! 0-300 )1200-6000 v 

8 AC VOLTAGE RANGES: 5,000 ohms per v. 0-1.2-3 1260-300 600-1200-6000 v 

6 AC OUTPUT RANGES: same as AC volt range Bu n 600 volts blocking capacitor 

7 DC CURRENT RANGES: 0 60-300 Microamperes. 0O-1.2--12—120-—600 Ma. 0-12 Amperes 

5 RESISTANCE RANGES: self-contained. 0200-2000 200,000 ohms. 0—2—20 megohms 

8 DECIBEL RANGES: from —-20 to +77 DB. 0 DB~ 1 Milliwatt, 600 ohms 

EXTRA LARGE 54” RUGGED ‘PACE’ METER: 40 microamperes sensitivity, 2% accuracy 

1% MULTIPLIERS and SHUNTS: wire-wound and deposited-film types employed throughout 

ONLY 2 PLUG-JACKS SERVE ALL STANDARD RANGES: separately identified and isolated 

jacks provide for extra-high ranges 

w% TRANSIT’ SAFETY POSITION on master range selector protects meter during trans 
portation and storage 

%& CUSTOM-MOLDED PHENOLIC CASE and PANEL: compact, efficient, laboratory instrument 


Styling. Deeply engraved panel characters afford maximum legibility 


*eueee ee +S 


MODEL 120: complete with internal ohmmeter batteries, banana-plug 
test leads and operating manual, Over-all case dimensions: 5% x 
7 x 3M inches Net Price 


PR. CISTON apparatus Company, inc. 


70-31 84th Street, Glendale 27, L. L, N. Y. This index is published as a service. Every care is taker 


to make it accurate, but ELECTRONICS assumes ¢ 
ty of Export: 458 Broadway, New York 13, N.Y., U.S.A. @ Cables: MORHANEX 
¢ * Canada: Atlas Radio Corp. Ltd. e 50 Wingold Ave., Toronto 10, Ontario Feeney ver. Sree a See 
“tree or eat’ sanade as Me OFF ( 0 Wingole ve., Toronto > a 
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electronics READER SERVICE CARD 


FOR ADDITIONAL INFORMATION ON ADVERTISEMENTS, NEW PRODUCTS AND LITERATURE 


Here Is How to Use the Card! 


WANT MORE INFORMATION ON ADVERTISEMENTS? 


For more information on an advertisement, circle page 
number of advertisement in section A on the reader 
service card (below). 


If there is more than one advertisement on the page, the 
position of the ad will be indicated by letters following 
the page number. The letters following the page num- 
ber will indicate the ad's positions: R-Right, RT-Right 
Top, RB-Right Bottom, L-Left, LT-Left Top, LB-Left Bottom, 
M-Middle, MT-Middle Top, MB-Middle Bottom (i.e. 230L). 
Diagrams on back of this page show how to use the key. 


On pages with no number such as bleed pages, count 
from last numbered page to find the number. Inserts 
are numbered using last numbered page plus A, B, etc 
If you are not sure of a page number, consult the 
advertisers index. 


WANT MORE INFORMATION ON NEW PRODUCTS? 


Each New Product item in ELECTRONICS has a number 
(Pl, P2, etc.) Circle the corresponding number in section 
B of the Reader Service Card (below) 


WANT AVAILABLE LITERATURE? 


Each Literature item in ELECTRONICS has a numbe 
(Ll, L2, etc.) Circle corresponding number in section C 
of the Reader Service Card (below). 


YOUR ACCURACY ASSURES CORRECT REPLIES 


Remember to carefully print your name, title, company 
and address and check the numbers on the card care- 
fully. Then tear off the reader service card and mail 
We are unable to process cards where the name and 
address is illegible. 


See Fractional Page Diagram on Other Side of This Page! 


¢ electronics « 


FILL IN NAME 
POSITION, COMPANY 
& ADDRESS HERE 


© Please Print Carefully * 


ev 4 


ay Tie) 
EXPIRES 
APR * IST 


SECTION A 


128 
43 


FOR 


35 


ADDITIONAL 


7 


INFORMATION 
ON AN i 
ADVERTISEMENT 2 
CIRCLE CORRECT “ 
NUMBER IN 
SECTION A 


4“ 
46 
47 
48 


SECTION B 


Pil 
P12 
Pi3 
Pi4 
PIS 


P46 
P7 
PB 
P9 
P10 


NEW PRODUCT 
INFORMATION? 
USE SECTION B 


SECTION C 


Ll 6 \ 

‘2 WU L12 
‘3 U6 L13 
u“ sw Li4 
i$ LIO LIS 


LITERATURE? 
USE SECTION C 


P26 
P27 
P28 
P29 
P30 


READER SERVICE CARD 


Please Print Carefully 


POSITION 


COMPANY 


ADDRESS 


273 
774 
2776 
2777 


O7LB 
S68 
s6eT 
169 
shoe 
a70T 
370.8 
370MB8 
a71f 
TILT 
3777 
372” 


2nd Cover 
279 id Cover 


4h Cover 


72D 
282 
2BA 
286 
787 
788 





CIRCLE PRODUCTS HERE! 


Pa) 
P42 
P43 
P44 
P45 


P46 
P47 
P48 
PA? 
P50 


P5) 
P52 P57 
P53 P58 
P54 P59 
P55 P60 


56 P61 P66 P71 
P62 P47 P72 
P63 P68 P73 
P64 P69 P74 


P65 P70 P75 


P36 
P37 
P38 
P39 
P40 


P86 
P87 
P68 
Pa? 
P9O 


P9I 
P92 
P93 
P94 
P95 


P96 
P97 
P96 
P99 
P1100 


CIRCLE FOR LITERATURE HERE! 


126 
127 
128 
129 
130 


i3) 
L32 
133 
34 
135 


L346 
137 
\38 
139 
140 


\4} 
(42 
43 
\44 
\45 


146 
\47 
48 
49 
150 


iS! 
52 
L53 

54 
55 


156 
57 
58 
L59 
160 


16! 
162 
63 
164 
165 


166 
167 
L468 
69 
70 


71 
72 
73 
74 
75 





DIAGRAMS BELOW SHOW HOW TO USE THE KEY 
ON PAGES WITH MORE THAN ONE ADVERTISEMENT 


USINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


4¢ Postage Will Be Paid By 


ELECTRONICS 


Reader Service Dept. 


330 West 42nd Street 


New York 36, N. Y. 


On pages with more than 
one advertisement, the 
page number PLUS the 
correct letters (as shown 
above) are necessary to 
indicate the POSITION of 


the advertisement. 


You must circle the page 
number with the correct 
letters after it (ie. 240 L, 
which means page 240 
Left). 


USE THIS KEY: 
R—Right 
RT—Right Top 
RB—Right Bottom 
L—Left 

LT—Left Top 
LB—Left Bottom 
M-—Middle 
MT—Middle Top 


MB—Middle Bottom 





electronics READER SERVICE CARD 


FOR ADDITIONAL INFORMATION ON ADVERTISEMENTS, NEW PRODUCTS AND LITERATURE 


Here Is How to Use the Card! 


WANT MORE INFORMATION ON ADVERTISEMENTS? 


For more information on an advertisement, circle page 
number of advertisement in section A on the reader 
service card (below). 


If there is more than one advertisement on the page, the 
position of the ad will be indicated by letters following 
the page number. The letters following the page num- 
ber will indicate the ad’s positions: R-Right, RT-Right 
Top, RB-Right Bottom, L-Left, LT-Left Top, LB-Left Bottom, 

Middle, MT-Middle Top, MB-Middle Bottom (i.e. 230L). 
Diagrams on back of this page show how to use the key. 


On pages with no number such as bleed pages, count 
from last numbered page to find the number. Inserts 
are numbered using last numbered page plus A, B, etc 
If you are not sure of a page number, consult the 


WANT MORE INFORMATION ON NEW PRODUCTS? 


Each New Product item in ELECTRONICS has a number 
(Pl, P2, etc.) Circle the corresponding number in section 
B of the Reader Service Card (below). 


WANT AVAILABLE LITERATURE? 
Each Literature item in ELECTRONICS has a number 


(Ll, L2, etc.) Circle corresponding number in section C 
of the Reader Service Card (below). 


YOUR ACCURACY ASSURES CORRECT REPLIES 


Remember to carefully print your name, title, company 
and address and check the numbers on the card care 
fully. Then tear off the reader service card and mail 
We are unable to process cards where the name and 


advertisers index. address is illegible. 


See Fractional Page Diagram on Other Side of This Page! 


Ny 
oe 
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Please Print Carefully 


READER SERVICE CARD 


FILL IN NAME 
POSITION, COMPANY 
& ADDRESS HERE 


* Please Print Carefully © 
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one advertisement, the 
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12-CM 32 one x 1', Depth 
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ROTARY SwWi1itTtcCcHES 


ARE SPECIFIED 
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and decks available 


complete line of precision rotary switche 
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Route 10, Livingston, New Jersey 
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GREATER THAN 1200 FOOT-LAMBERTS 
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5-inch Display Storage Tube 
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P RCA-6866 Facts 
Brightness -—1750 foot- 
lamberts (av.) 
rae Uc l | eee ne) 
Writing Speed — 300,900 
inches/sec. 
pet ee ee 
Greatest bulb dia.-5'» 
(excluding high-voltage 
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RADIO CORPORATION of AMERICA 


FLECTROM TUBES HARRISON, MH. 4. 


